


NEWSPAPER 





Fe 


SAMPLE COPY 
“¥1481L03VUIVYMUIVYM FCWB 


Ww 


- 















e& ° THE NEWSWEEKLY FOR THE COMPUTER COMMUNITY 

O< | ¢ Weekly Newspaper Second-class postage paid at Boston, Mass., and additional mailing offices © 1976 by Computerworld, Inc. 

a. year November 15, 1976 Vol. X, No. 46 
row 

nous . . 

Sb Mainframers Expand User Options 

>— 

“YToZz ‘ 

ZuoZz 

(mM 


‘Burroughs Has *Univac Adds IBM Extends SNA Functions 
B1800 Systems 1100/80 Family For Distributed Processing 


By Esther Surden 
Of the CW Staff 

DETROIT — Designed for small- and 
medium-scale users, the Burroughs Corp. 
B1800 series introduced last week pro- 
vides 40 times the throughput in half the 
space of the B1700 systems it replaces, 
according to a vendor spokesman. 

The systems are comparable to the IBM 
3/12 on the low end and to the IBM 
370/115-2 on the high end, he added. 

Three models of the 1800 series were 
announced: 

@ The B1830 features a processor oper- 

(Continued on Page 7) 


By Esther Surden 
Of the CW Staff 
NEW YORK — Univac unveiled last 
week two large-scale systems said to be in 
the performance range of the IBM 
370/168-3. 


The 1100/80 series introduced includes 
the 1100/81 single-processor system and 
1100/82 dual-processor unit. The 
series has “‘two times the performance” 
of the firm’s earlier 1100/40 series, ac- 


the 


cording to a spokesman. 
The systems, which will be available in 
the first quarter of 1977, will range in 
(Continued on Page 7) 


And Boundary Getting Fuzzier 


No DP-Communications Line, FCC Told 


By Edith Holmes 
Of the CW Staff 

WASHINGTON, D.C. — No logical tech- 
nical boundary can be .drawn between 
computing and communications, experts 
in the area resulting from the marriage of 
these fields told the Federal Communica- 
tions Commission (FCC) at a planning 
conference here last week. 

Arranged by the American Federation 
of Information Processing Societies 
(Afips), the conference concluded that 
distinctions which now exist between 
computing and communications will only 
blur as time goes on, thus further com- 
plicating the FCC’s regulatory job. 

The commission is charged with regulat- 
ing communications services, but not 
with monitoring them, according to FCC 
Chairman Richard Wiley. 

The panel of technical experts, led by 
Vinton G. Cerf (who recently left a teach- 
ing position in electrical engineering at 
Stanford University to work with the 
Information Processing Techniques Office 
of the Defense Advanced Research 


Agency), agreed, however, that a regula- 
tory climate is needed “which will en- 
courage innovation, ensure a reliable in- 


Coverage of the FCC Planning Confer- 
ence continues on Page 8. 


terconnection of primary services and 
promote the acquisition of capital for 
growth.” 

In addition, the panel of four concurred 


By Ronald A. Frank 
Of the CW Staff 

WHITE PLAINS, N.Y. —IBM has ex- 
tended the distributed processing func- 
tions of its Systems Network Architec- 
ture (SNA) by enhancing the ability of its 
3705 front ends to perform multiple 
processor network control operations. 

The SNA upgrades are software-oriented 
and include an Advanced Communica- 
tions Function (ACF) capability that op- 
erates on the earlier Virtual Telecom- 
munications Access Method (Vtam), Tele- 
communications Access Method (Tcam) 
and Network Control Program/Virtual 


that ‘‘packet switching as a technology is 
having an important effect on computer 
communications and will profoundly af- 
fect frequency allocation.” 

Finally, the panelists asked the FCC to 
recognize that high local access costs, 
international link costs and user learning 
costs are limiting the growth of computer 
communications services. 

(Continued on Page 2) 


Terminal Debuts, Enhancements 


By Ronald A. Frank 
Of the CW Staff 

CHICAGO — Data terminal innovations 
and enhancements were stressed at the 
Info ’76 conference here last week. 

Informer, Inc. of Los Angeles intro- 
duced a terminal-oriented bank system 
that allows tellers to display customer 
signatures on a standard CRT screen. 
Signatures can be stored in digitized form 
in a CPU and called up for verification in 
on-line mode over private lines at 2,400 


Calcomp vs. IBM Start Delayed; 
Judge Admits Comstat Data 


By Molly Upton 
Of the CW Staff 

LOS ANGELES — IBM | attorneys 
fought California Computer Products 
Corp., Inc.’s (Calcomp) request for a jury 
trial both before and after jury selection 
here last week in the Calcomp vs. IBM 
antitrust trial. 

Originally scheduled to begin last Wed- 
nesday, the trial should start today or 
tomorrow in federal district court. 

Even before the trial began, there were 
signs this trial would be different in many 
ways from the 18-month-old U.S. vs. IBM 
antitrust trial in New York. 

IBM’s lead attorney, David Boies, indi- 
cated he intends to call a number of top 





IBM executives as his witnesses in the 
case. By contrast, IBM executives an- 
swered government subpoenas and ap- 
peared in court in New York, but did not 
take the stand [CW, Oct. 25]. 

In protesting the trial by jury, Boies 
asked Judge Ray McNichols to strike 
having a jury or, alternatively, to strike 
the particular jury panel selected last 
Tuesday for the case. 

The jury does not satisfy a constitu- 
tional requirement for cross-representa- 
tion, Boies told the court, adding all 
jurors appear to be of one economic 
classification. 

With estimates for the trial’s duration 
(Continued on Page 5) 


bit/sec, the vendor said. 
Signatures can be entered into a CPU 
from checks or any other conventional 


Attendees at Info ’76 heard more 
than 200 speakers in over 80 technical 
sessions covering 11 specialized topics. 

The exhibition included 137 com-: 
panies and show registration was esti- 
mated at 11,300. 

The 1977 Info conference will be 
held Oct. 17-20 in New York. Addi- 
tional coverage of this year’s confer- 
ence begins on Page 9. Photo feature 
on Page 2. 


document and multiple signatures can be 
displayed on a single CRT screen, a 
spokesman added. Up to three keyboard 
display terminals can be clustered on a 
microprocessor controller. 

The signatures are displayed in a matrix 
of 192 by 64 points with handwriting 
displayed ‘“‘slightly larger than lifesize,” 
according to the spokesman. 

A system including a signature capture 
unit, one keyboard display terminal and 
the controller costs $7,500; individual 
terminals cost $2,450 each. An upgrade 
for operation at 9,600 bit/sec will be 
introduced after the first of the year, the 
spokesman said. 

As expected, AT&T demonstrated its 43 
Teleprinter which operates at 10- or 30 
char./sec over dial-up lines using the plug 
and jack arrangement approved by the 
Federal Communications Commission 
[CW, Nov. 8]. 





Storage (NCP/VS). 

The ACF versions of Vtam, Tcam and 
NCP/VS together with the Multisystem 
Networking Facility (MNF) make it possi- 
ble for terminal users connected to one 
3705/370 configuration to access pro- 
grams residing in other 3705/370 con- 
figurations. With the extended SNA capa- 
bilities, more network control functions 
for handling data traffic reside in the 
3705 front end, IBM explained. 

Multiple 370s can be linked via 3705 
front ends which transmit data to each 
other in full-duplex mode using IBM’s 
Synchronous Data Link Control (SDLC) 
at speeds up to 56 kbit/sec. Traffic flow 
in the network can operate in a dis- 
tributed pattern between the 3705s op- 
erating under ACF/NCP/VS, thereby free- 
ing the network’s mainframes ‘“‘to per- 
form more work on more applications for 
more users,” IBM said. 

The MNF allows the distribution of 
applications and data bases across several 
370 systems in different locations for 
security or backup; if one network main- 
frame is not operational, network traffic 
with other hosts can continue under con- 
trol of the 3705s. 

The MNF allows data to be routed 
automatically, avoiding line switching un- 
der manual control from a CPU console 

(Continued on Page 5) 


Accent Info ’76 


The portable terminal uses an upper- 
and lower-case character set. A magnetic 
drive print head generates 9 by 7 dot 
matrix characters on 1|2-in. wide paper. 

Utilizing 132 column/line printing, the 
fanfold paper is available from one forms 
supplier, but others are expected to sup- 
ply the paper later, an AT&T spokesman 
noted. 

First tariffs forthe 43 Teleprinter will be 

(Continued on Page 6) 





CW Photo by A. Dooley 
Bob Tabernacki tries out the AT&T 43 
Teleprinter on a visit to the Info ’76 
exhibit hall last week. 
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‘Cummins and See Us Some Time’ 


Experts See No 


(Continued from Page 1) 

Joining Cerf on the panel were Lynn 
Hopewell, chairman of the IEEE Com- 
puter Society Committee on Computer 
Communications and senior member of 
the executive staff of Computer Sciences 
Corp.; Alex Curran, past chairman of the 
International Federation for Information 
Processing’s Technical Committee on 


Computer Communications and president 
of BNR, Inc.; and Donald Dunn, profes- 
sor of engineering/economic systems at 
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CW Photo Feature 
By Ann Dooley 


Attendees try out throwing arm at Atlan- 
tic Software booth. 


Stanford University. 

Cerf chaired the ad hoc Afips com- 
mittee composed of these men. Selected 
to participate in this planning conference 
on the basis of their technical abilities, 
they provided the FCC with its first 
formal examination of the relationship 
between computer and communication 
technologies since the commission’s first 
“Computer Inquiry” in 1971. 


For Afips, the planning conference rep- 
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Teen 
Nixdorf’s Ray Stimson demonstrates the 
Model 8870 teletypewriter for Don 
Rubovits and L. Patrick McClure. 


Line Between DP, Communications 


resented the kind of contribution this 
federation of 15 constituent societies 
hopes to make in the federal policy- 
making process through its 18-month-old 
Washington, D.C., office, according to 
Executive Director Robert W. Rector. 
Under the direction of Philip S. Nyborg, 
the Afips Washington office is intended 
to carry out the federation’s goal ‘“‘to 
provide objective information to assist 
policymakers in reaching technically 
sound results,’ Rector said. 
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the next generation 


of on-line software 


TASK/MASTER 
Version II 
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CICS To iG 
TASK/MASTER 





CICS users can now become TASK/MASTER users with a minimum of TASK/MASTER is the: only communications thonitor that has developed 


effort. The CICS-to-TASK/MASTER Feature of Version II converts source a. standard interface to any database system, including those that are 

programs written for CICS to source programs which will operate with “home-grown”. TASK/MASTER also provides multi-tasking support even 

TASK/MASTER. Conversion is simple, accurate, fast, and effective. A when not supported by the database system itself. No programmer 
_ minimum of 90% of the CICS-related source statements in a program will be retraining is required to go from batch to on ne use. 


automatically converted to their TASK/MASTER equivalents. ‘For many 
apriications the conversion rate will-be 100%. 








/MAS TER's standard interface allows the selection of the best 


program. New code to take Adate ok of the TAS 
: available. with CICS can be added at any time. ae 


These are just a few of the innovations that can 
dramatically affect the success of your on-line system. 


Call or write today for additional information. 
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You can’t see the fat, but it’s there! And 
you’re paying for it. 


No matter how efficient your COBOL 

programs are, a certain amount of fat is 
compiled into them by the COBOL Compiler. That 
fat adds on about 20% more storage and about 10% 
more CPU time to each run if you’re using IBM’s 
Version 4 or VS COBOL “OPT” option. ..even more 
if you are using Version 2, Version 3 or COBOL F. 
You pay for that fat every time you run in terms of 
turnaround, response time, and system capacity. 


Call Capex 
602/264-7241 


2613 North Third Street ¢ Phoenix, Arizona 85004 








OPTIMIZER II, a program product from 
Capex, does what your COBOL programmer 
can’t. OPTIMIZER II automatically trims the 

fat normally compiled into your program, 
providing you with substantially smaller, faster 
COBOL object programs. It works with any of the 
IBM OS or OS/VS COBOL compilers, giving you im- 
mediate improvement in program performance. 
OPTIMIZER II is already in use at hundreds of OS 
and OS/VS data centers throughout the world. To 
put OPTIMIZERII to work for you,call the COBOL 
experts today. 
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IBM Extends SNA Distributed Processing Functions 


(Continued from Page 1) 
or by user-written operator procedures, 
IBM said. 

For large central site configurations, the 
3705-II can now be shared by up to four 
370 mainframes in the same location 
while the 3705-I can be shared by two 
370s. This provides terminal users at the 
same site with access to applications in 
multiple hosts in a local mode network, 
according to the vendor. 


Start Rescheduled 
For Calcomp vs. IBM 


(Continued from Page 1) 

ranging from four to six months, Boies 
said he recognized the inherent economic 
selection process in effect since Mc- 
Nichols seemed to “automatically” ex- 
cuse those persons seeking dismissal 
whose salaries were substantially more 
than the $20/day paid to jurors. 

As an alternative, Boies suggested the 
possibility of drawing another jury that 
would sit for a limited number of days 
each week. This, he suggested, might al- 
low a wider mix of people from different 
economic strata. 

McNichols declared the jury represents 
valid cross-section, observing they had 
been drawn from a pool of about 70 
people. One hundred fifty names were 
drawn for the pool and McNichols dis- 
missed all 80 who requested not to serve. 

Of the 12 jurors selected, five were men. 
The jurors’ occupations include quality 
control inspector, homemaker, recent col- 
lege graduate seeking a teaching position, 
window cleaner supervisor, airlines clerk 
and carpenter. 

One juror works in the mail order de- 
partment of a firm and another handles 
distribution for a gas company. Two are 
unemployed. Four have previously served 
as jurors on criminal cases. 


‘Housekeeping Matters’ 


The postponement of the trial’s opening 
was designed to allow attorneys to tend 
to some “housekeeping matters,” accord- 
ing to Boies, who is with Cravath, Swaine 
and Moore, the same firm handling IBM’s 
defense in the New York case. Jack E. 
Brown of Brown and Bain in Phoenix, 
which was called in by IBM in the latter 
stages of its case against Catamore Enter- 
prises, Inc., is also on the IBM legal team 
here. 

Among the “housekeeping matters” dis- 
cussed Wednesday was whether IBM’s 
Competitive Statistics (Comstat) prepared 
by its Commercial Analysis Department 
should be entered as evidence. . 

After listening to Boies and Maxwell M. 
Blecher of Blecher, Collins and Hoecker, 
Calcomp’s lead attorney, debate the point 
for over two hours, McNichols ruled that 
the Comstat data should be introduced to 
the jury as Blecher had requested. 

Boies reiterated the argument heard in 
New York that the Comstat data was 
inaccurate and acknowledged to be so by 
IBM personnel. Since there was more 
accurate data on market share in the 
industry available from censuses 1 and 2° 
prepared for use in the Greyhound and 
U.S. cases, there was no reason to confuse 
the jury, he said. 

Boies admitted to McNichols the census 
data shows IBM has a smaller market 
share. 

Blecher emphasized the censuses would 
not give IBM’s perception of the DP 
marketplace or how it divided the market 
into categories. Also, he pointed out, the 
first census did not begin until 1971. 

Toward the end of the debate, Blecher 
said if the Comstat data was not ad- 
mitted, the judge might as well throw the 
case out. 

In ruling Comstat admissible as business 
records, McNichols said there may be 
continuing objections on Comstat. 


The ACF/Vtam system can be enhanced 
with a Network Operating Support Pro- 
gram (Nosp) which supplies extended net- 
work management by routing commands 
to a specific system in the network and 
returning the responses to the originating 
terminals, IBM said. The Nosp also allows 
a 3270 CRT to control network functions 
instead of the CPU console. 

The ACF functions can operate with 
370s running under DOS/VS, OS/VS1 or 
OS/VS2 SVS or MVS. A 3705 with ACF/ 
NCP/VS can be shared by ACF/Vtam and 
ACF/Tcam program products as well as 
by the latest current level of the basic 
Vtam and Tcam system control program- 
ming, IBM said. 

An ACF upgrade requires the basic 
Vtam and Tcam versions which are refer- 
red to as the systems control programs 
plus the ACF versions of the access meth- 
ods. The. basic versions are available at no 
cost while the ACF versions and their 





associated program products are available 
under a monthly license fee. 

In order to implement ACF/NCP/VS on 
a 3705, a System Support Program (SSP) 
is used to generate the NCP version in a 
host 370. It is then loaded from the 
mainframe into the 3705 front end. 


JES2 Enhancement 


IBM also introduced a Network Job 
Entry (NJE) facility for the Job. Entry 
Subsystem 2 (JES2) which operates un- 
der OS/VS2 MVS. The NJE allows a user 
to define a network consisting of multiple 
CPUs connected at a single site or via a 
network using multileaving protocols be- 
tween separate locations, IBM said. 

Jobs can be entered through any sup- 
ported 370 in the net, directing the work 
to the mainframe that has access to the 
data sets and application programs need- 
ed to run the job. NJE also allows the 
user to utilize SNA concepts for CPU-to- 


all these forms? 


Perkin Elmer printing terminal accessories take your toughest 
forms and paper handling problems in stride. Our front forms- 


insertion devices feed ledger cards, single sheets, or mul- 
tipart forms — bottom glued or unglued — automatically, 
without sheet separation or misalignment of print lines. 
Our split platen allows independent journaling and 
forms printing on the same terminal. All Carousel termi- 
nals can handle |2-part continuous forms with- 
out tearing, and our forms-handling devices 
and type fonts change in seconds. We even 
have an automatic feeder that 
' positions, imprints, and stacks 


forms or documents. 
And prices start at 
under $3,000. 


more than a printer 


PERKIN ELMER 
DATA SYSTEMS 


Randolph, NJ 07801 
Overseas, call: 44895-52441 
887-1000 


TERMINALS 
DIVISION 


Randolph Park West, Route 10 & Emery Avenue 

201 366-5500 TWX 710-987-7913 
Uxbridge, UK 

Sydney, Australia 
416-677-8990 _ Mississauga, Ontario, Canada 


Name 

Company 

Address 

City 

Estimated No. of Units 


Yes. I want the terminal that can handle my forms. 


CPU batch transmissions, IBM said. 

All the SNA programs and licensed pro- 
gram products are available for a monthly 
fee, and each implementation in a host 
requires a separate monthly charge. 

Monthly license fees apply as follows 
according to operating system: 

PROGRAM PRODUCT DOS/VS 0OS/VS1 & 2 


ACF/Vtam $125 $200 
Multisystem Networking $325 $600 
Facility 
ACF/Tcam $200 
Multisystem Networking $800 
Facility 


The monthly license fee is $100 for 
ACF/NCP/VS, $50 for SSP for ACF/ 
NCP/VS and $125 for Nosp. These three 
program products operate with DOS/VS 
and OS/VS1 and 2, IBM said. 

First customer shipments of. the pro- 
gram products will range from the fourth 
quarter of 1977 to the second quarter of 
1978, depending on the particular operat- 
ing system. 
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Info 76 Accent on Terminal Debuts, Enhancements 


(Continued from Page 1) 

filed by Southern Bell, Michigan Bell, 
Pacific Telephone and Telegraph and 
Pacific Northwest Bell, the spokesman 
said, adding the tariffs will be filed “in 
December and January.” 

Only interstate tariffs are planned at 
present with a two-tier pricing scheme 
offered on one-, two- and three-year 
leases. Under this plan, front-end pay- 


ments will cost “above $100/mo with a 
later reduction to about $25 to $30/mo. 











Last year 80,000 
tions... 


There is a solution . ». 
Wang Human Resource M 
discrtuatauiie: » 


851-4111, Wang Labo 


pannenonnonnas 


© 


You can find more on Wang So t 
Honeywell/Univac Bhs ancaaidl — a 


California, calf Carl te at onda 


Straight monthly lease rates will be $85 
to $100/mo depending on individual tar- 
iffs,’ AT&T said. 

The 43 Teleprinter includes a built-in 
buffer for operation at a top speed of 
47.6 char./sec to keep up with a true 300 
bit/sec data rate, the AT&T spokesman 
explained. OEM versions of the 43 Tele- 
printer without the built-in modem will 
cost about $970 with an RS-232 inter- 
face, a spokesman for Teletype Corp. 
said. 
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| retail store environments, 


AT&T also introduced its first two-wire, 
full-duplex 1,200 bit/sec modem called 
the 212A. 

The data set operates at speeds up to 
300 bit/sec or 1,200 bit/sec. In the 
answer mode, the unit recognizes the 
incoming signal and automatically selects 
the correct transmission speed, the AT&T 
spokesman said. 

The 212A, also known as the Data- 
phone 300/1200, is compatible with Bell 
100-type data sets, he added. 

In the low-speed range, the 212A oper- 
ates asynchronously; it operates in either 
synchronous or character-oriented asyn- 
chronous mode at 1,200 bit/sec. 

There are no plans to file interstate 
tariffs for the 212A, the Bell spokesman 
noted. The data set will cost about 
$40/mo and a two-tier pricing plan will 
be announced later. 

First tariffs will be filed by Southern 
Bell and Pacific Northwest Bell after 
January and the data set will be available 
from most Bell companies by the first 
quarter of 1977, he added. 

Another Info ’76 introduction from 
AT&T was the 103J data set, described as 
an upgrade for the 103A originate/answer 
modem. 

Called the Dataphone 300, the unit is 
compatible with the earlier 103 models 
and all 113-type data sets. It operates 
with the low-speed mode of the Model 
212A at 300 bit/sec, AT&T said. 

The 103J will cost about $25 to 
$30/mo, the spokesman estimated. It is a 
smaller LSI unit with improved diag- 
nostics over the 103A, he said. 

AT&T will replace its answer-only 113B 
with a 113D and the originate-only 113A 
will be replaced with a 113C next year, 


| the spokesman said. 


Delta Data Workstation 


Delta Data Systems Corp. of Cornwells 
Heights, Pa., showed its 4700 workstation 
which includes an intelligent CRT with 
floppy disk storage. 

The - system includes programmable 
emulation features compatible with Hon- 
eywell, Burroughs and Univac CPUs, a 
spokesman claimed. 

An IBM emulation version will be intro- 
duced in January, he added. The system 
costs about $7,000, depending on fea- 
tures. 

Delta Data also introduced a light pen 
priced at $900 which can be used on 
most of the company’s CRT terminals. In 
addition, the firm showed a micropro- 
grammable display terminal compatible 
with Univac, Burroughs and Honeywell 
CPUs priced at $130/mo on a one-year 
lease with maintenance or $2,400 pur- 
chase. 

MSI Data Corp. displayed its Source 
2200 data entry terminal with optical 
wand scanner that can read MSI bar code 
and the Codabar marking system from 
Monarch Marking Systems, Inc. 

The portable terminal, which operates 
from battery power and was designed for 
is priced at 
$1,875 to $3,200. 

The OCR Division of Key Tronic Corp. 
of Spokane, Wash., showed its M9 system 
designed to operate with the firm’s data 
readers and OCR wand. The multiple-font 
recognition system handles 200 alpha- 
numeric char./sec and costs $10,000 to 
$25,000, depending on options. 

Cummins-Allison Corp. of Glenview, 
Ill., introduced its 5400 Keyscan key-to- 
disk data entry system that includes a 
480 nsec processor with a disk storage 
subsystem. 

A typical system with a 64K CPU, 
9.8M-byte disk storage, 10 keystations, a 
600 line/min printer and a tape drive 
costs $2,339/mo plus $536/mo for main- 
tenance, the firm said. 

Decision Data Computer Corp. of Hor- 
sham, Pa., introduced a series of printers 


and card readers designed to operate with 
IBM mainframes. Five printers, ranging in 


speed from 300- to 1,500 line/min, were 
introduced. 

Called the 6600 series, the units cost 
$21,750 to $45,750, depending on fea- 
tures. 


The card units handle 80- and 96-col- 
umn cards and range in price from $9,000 
to $14,000, Decision Data said. 
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Univac 1100/80 Matches IBM 370/168-3 Performance 


(Continued from Page 1) 
price from about $2 million to $6 million 
or $50,000- to $100,000/mo on various 
lease plans, the firm said. 

Current Univac 1100 users can upgrade 
to the 1100/80 without replacing periph- 
erals or converting programs, the spokes- 
man claimed. 

The CPU is used “only to execute pro- 
grams,” the firm noted. It features a 50 
nsec cycle time. 


Burroughs B1800 
Smaller Than B1700 


(Continued from Page 1) 

ating at 5M cycle/sec. Memory is expand- 
able from a minimum 48K bytes to a 
maximum 256K bytes. 

@ The B1860 with 64K to 384K of 
memory operates at 6M cycle/sec. It fea- 
tures a 4K bipolar microinstruction cache 
memory with an 83 nsec/byte read cycle 
time. 

@ The B1870, which also has the micro- 
instruction cache memory and a 6M 
cycle/sec processor time, can store up to 
512K bytes of disk storage. 

The B1800s are object code-compatible 
with B1700 systems and programs writ- 
ten for a B1700 can be run on a B1800 
without modification, Burroughs said. 

Compatibility with the B80 small busi- 
ness system is maintained through the 
B80 Computer Management System soft- 
ware. While B80 object code programs 
can be run on the B1800 without change, 
users who want to optimize use of the 
B1800 will have to recompile programs, 
the spokesman noted. 

The B1800 systems are said to be suited 
to both batch and on-line transaction- 
oriented applications and can serve as 
stand-alone systems or units in a decen- 
tralized network. 

Memory for the system is 4K MOS 
chips. Read cycle time is 400 nsec/byte 
for the 1830 and 333 nsec/byte for the 
1860 and 1870. 

Microinstruction cache memory replaces 
the control memory on the B1700. Its 
function under hardware management is 
to ensure the most used microcode is in 
the cache for use by the system, the 
spokesman explained, noting the cache 
on the 1800 does not store data. 

On the B1870, 5.9M bytes of auxiliary 
disk storage is used as part of the system’s 
memory. A head-per-track disk with a 5 
msec average access time, it is used as a 
virtual memory for the operating system. 

CPU size reduction has been achieved 

through the use of Burroughs Current 
Mode Logic in the 1830 and the CTL III 
complementary transistor logic in the 
B1 860 and 1870, the firm said. 

Software introduced with the B1800 
includes an enhancement of Burroughs’ 
distributed processing capability so the 
systems can be used either as hosts or as 


terminals in remote job entry mode. 
Audit entry software allows the user to 


get formatted information on either cas- 
sette or minidisk, he added. 

The B1800 series also features virtual 
memory capability and multiprogram- 
ming under the Master Control Program 


(MCP). 
Up to 14 individual channels for I/O 


and subsystems can be accommodated on 
a B1800. I/O units include removable and 
nonremovable disk storage, line printers, 
document readers and sorters, magnetic 
tape and cassette drives, an industry- 
compatible minidisk, card devices, a con- 


sole printer and displays. 
System prices range from $2,600/mo or 


$108,700 for a typical B1830 with 48K 
bytes of memory, 4.6M bytes of disk, a 
160 line/min printer and a 300 card/min 
reader to $6,500/mo or $275,000 for a 
B1870 with 128K bytes of memory, 
5.9M bytes of system disk, 130M bytes of 
disk, a 750 line/min printer and a 600 
card/min card reader. 





Memory for the systems in the 1100/80 
series includes both a backing store and 
cache buffer. The basic backing store 
includes 512K 36-bit words of semicon- 
ductor memory expandable in 256K in- 
crements to 4M words and it features 
parity and error-correction code bits. 

In addition, all programs and data are 
loaded into a 125 nsec 8K buffer for 
execution. Eight words at a time are 
fetched from the backing store into the 
buffer, the firm explained. 

The cache is expandable to 16K words; 
backing store access time to the buffer is 
1.25 usec, the spokesman added: 

An Input Output Unit (IOU) controls 
the transfer of data between the periph- 
erals and main storage. The unit includes 
a control section and a channel section 
containing two to four I/O channel mod- 
ules. 

The basic’ module includes one byte- 
multiplexer channel and one block-multi- 


plexer channel. The remaining modules 
may be either byte, block or word chan- 
nels, Univac said. 

Up to four additional channel units can 
be added to the IOU and a second IOU 
can also be added to the system, the firm 
added. 

The byte I/O feature, a feature not 
previously available on Univac systems, 
transfers one byte at a time and inter- 
leaves bytes from each unit record device. 
The transfer rate is 200 kbyte/sec. Block 
transfers take place at 1.5M byte/sec. 

The CPU and IOU operate on a single 
buffer, the firm noted; by means of mul- 
tiple paths to memory, the buffer can 
handle the request rate of a multiproces- 
sor configuration. The CPU is timed to 
run instruction overlap with the buffer 
memory, the firm said. 

The Transition Unit connects all the 
system’s central components and receives 
a periodic pulse which, if interrupted, can 


CA-SORT 


initiate an automatic rebootstrap of the 
system, the firm noted. 

The system can also “‘automatically ini- 
tiate an alternate configuration” to divide 
the system into two or more elec- 
tronically separate systems. 

A separate processor provides for diag- 
nostic checkout and fault isolation of the 
CPU and IOU. Internal registers and logic 
nodes can be displayed on a Uniscope 
200 CRT. 

A minimum 1100/80 configuration with 
524K words of backing store; an 8K word 
buffer; I/O channel expansion, word 
channel features and block ‘multiplexer 
expansion; dual-access disk storage of 
eight 8434 spindles and two control 
units; a dual-access 6,250 bit/in. tape 
system with six drives and two control 
units; a 1,400 line/min printer; one 1,000 
card/min card reader; and a 250 card/min 
punch costs $51,451/mo on a five-year 
contract or about $2 million. 
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In View of Technology, Economics 


Hybrid Services Feasible and Preferable: Hopewell 


By Edith Holmes 
Of the CW Staff 

WASHINGTON, D.C. — Hybrid services 
which include computing and communi- 
cations are not only technologically fea- 
sible, they’re economically preferable, ac- 
cording to Lynn Hopewell, chairman of 
the IEEE Computer Society Committee 
on Computer Communications and senior 
member of the executive staff of the 
Computer Sciences Corp. 

Speaking at a planning conference held 
by the Federal Communications Commis- 
sion (FCC) here last week, Hopewell told 
his audience their challenge is two-fold: 
“to allow the regulated carriers freedom 
and incentive to use computers advan- 
tageously”’ and “to avoid suppressing im- 
aginative entrepreneurial provision of new 
services in the marketplace by holding the 
specter of regulation over such enter- 
prise.” 

As the technologies that make up tele- 
communications merge further, hybrid 
systems will gain greater acceptance, 
Hopewell maintained. 

Hopeweli suggested to the members of 


the FCC that hybrid systems, and com- 
puter communications as a whole. are 
part of “a ‘revolution’ firmly rooted in 
history.” 

That history goes back to the commer- 
cial revolution of the 15th through 
18th: Centuries, he said. During this 
period the decline of feudalism led to the 
emergence of the national state which, in 
turn, resulted in stability, the Renais- 
sance, science, discovery and wealth. 

The industrial revolution took over 
then, bringing with it the decline of mer- 
cantilism and guilds; the notions of indi- 
vidual rights and protection of property; 
the convergence of stability, trade expan- 
sion, markets and inventions; and the 
joining of science, capital and markets, 
Hopewell stated. 

The energy era, lasting from 1760-1860, 
saw substitutions of new energy sources 
for human labor; the electronic era, from 
1860-1950, experienced new ways of 
communicating; the information era, 
which began in 1950 and, according to 
Hopewell, is in progress today, involves 
new ways of manipulating and creating 
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information. 

Just as the development of transporta- 
tion allowed the conversion of cottage 
industry to the factory system, telecom- 
munications permits the distribution of 


CW at 
FCC Meeting 


computer “factory” products to users, 
Hopewell argued. 








Large Corporation Acceptance 


Seventy-five percent of the top 500 
industrial corporations are using com- 
puter communications, Hopewell said, 
quoting “the gurus” at International Data 
Corp. 

These companies are concerned, he 
added, with the control of their business 


operations — with better information 
flow, cost savings and productivity in- 
creases and scientific management. 


Computer communications already has 
a wide variety of users — from law en- 
forcement organizations and brokerage 
houses to health, insurance, banking and 
retail institutions, he told the FCC. 


Wide Variety of Users 


More consumer-oriented applications 
are on their way, particularly those which 
use a Bell Touch-Tone phone as a termi- 
nal, but they haven’t arrived yet, Hope- 
well said. 


Out of an overall computer market of 
some $20 billion this year, an estimated 
$6 billion, or 30%, will be spent on 
computer communications, he stated, 
calling this field “the fastest growing, 
most dynamic sector of the computer 
industry.” 


FCC ‘Quizzed’ on Conferencing 


By a CW Staff Writer 

WASHINGTON, D.C. — “Suppose you 
are an imaginative entrepreneur and, after 
much market research and business plan- 
ning, you are presenting your plan for 
offering computer conferencing services 
to the public,’ Lynn Hopewell, chairman 
of the IEEE Computer Society’s Com- 
mittee on Computer Communications, 
suggested to members of the Federal 
Communications Commission (FCC) as- 
sembled here last week. 

‘“‘A member of your group of potential 
backers asks: ‘I see you are providing a 
service that seems to be both DP and 
communications, Will your business be 
regulated by the FCC” ”’ 

Hopewell’s scenario and question high- 
lighted the focus of an FCC planning 
conference prepared by the American 
Federation of Information Processing So- 
cieties (Afips) to explain the technical 
concepts involved in telecommunications 
for the federal agency. 

Should computer conferencing — a serv- 
ice that uses shared computer files, re- 
mote terminal equipment and telecom- 
munications networks for group com- 
munications — be regulated by this fed- 
eral agéncy, even when the agency isn’t 
sure? Hopewell asked. 

He described the imagined business fur- 
ther: “You will provide terminals to sub- 
scribers and arrange for all communica- 
tions and computer facilities required. 
Your subscribers will pay only a monthly 
fee and will not own any equipment or 
deal with the telephone company. 

**Also, your system design architect has 
told you the lowest cost system will 
require some text editing to be accom- 
plished in the subscriber terminal,” 


Wrong Answers 


Returning to the question of regulation, 
Hopewell noted, “If you answer that 
your service is only DP, surely you must 
be in error. The basic, fundamental task 
being performed by computer conferenc- 
ing is the exchange of messages among 
different parties. 

“If you answer that your service is only 
communications, surely you must again 
be in error. The usefulness of the message 
exchange process would almost entirely 
disappear if the DP functions (e.g., text 
editing, delayed and filtered message re- 
trieval) were not performed,” he added. 

The fundamental service offered is mes- 
sage exchange, Hopewell argued. 
““You — the entrepreneur — must do busi- 
ness as a common carrier,” he concluded. 

On second thought, though, “if you are 
a regular common carrier, the FCC regula- 
tions require that you offer DP functions 
only through a separate subsidiary,” 
Hopewell noted. 


. JW. Tiedeberg, 


But that is “impractical, given the inter- 
twined nature of the total service,” he 
added. 

Then the user must become a “resale” 
common carrier, a brand of communica- 
tions vendor exempted under FCC rules 
in such a way as to be able to offer DP 
services, Hopewell said. 
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By Nancy French 
Of the CW Staff 

CHICAGO — If the Privacy Act of 1974 
hasn’t cost the Federal government a 
great deal and works all right, why is 
privacy legislation too costly and too 
much of a burden for the private sector? 

Jack Osborn, director of Purdue Univer- 
sity’s Information Privacy Research Cen- 
ter, addressed that question here last 
week by saying, ‘“‘We don’t really know 
that it ‘works’ in the government because 
the law isn’t being ‘enforced’ — it’s 
merely being ‘administered.’ ” 

Speaking at an Info ’76 session on the 
implications of privacy legislation, Os- 
born pointed out the Office of Manage- 
ment and Budget (OMB), the agency 
charged with “implementing” the Privacy 
Act, is the President’s office of manage- 
ment and budget — an agency with no 
“enforcement” powers. 

In fact, OMB is merely “‘administering” 
the law, Osborn said. 

Many civil servants claim the Privacy 
Act is working well in their agencies while 
others make no secret of the fact that 
their agencies are “in technical compli- 
ance” and that’s about it, according to 
Osborn. 

Further, since the Justice Depart- 
ment — an organization with true en- 
forcement powers — has established no 
organization to deal with privacy viola- 
tions, litigation is a citizen’s only re- 
course, Osborn said. 

The Privacy Act of 1974, which applies 
only to federal agencies, requires that 
collected personal information be accu- 
rate, relevant and timely. It gives indi- 
viduals the right to access and correct 
their government records and forbids in- 
formation collected for one purpose from 
being used for different purposes. 

The privacy issue is more than a matter 
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Privacy Act Hit as Administered But Not Enforced 


of individual privacy — it’s a political, 
emotional issue of “information control,” 
Osborn said. 


The thinking on the subject is still 
pretty hazy since information currently 
available is largely anecdotal; research 
completed to date has been limited 
mostly to present practices, he added. 


No one has yet performed an in-depth 
analysis on a government agency to deter- 
mine how compliance with the act affects 
its basic functions, he noted, and no one 
has done a “what-if”? analysis on how 
different types of privacy laws would 
affect private industry. 


The cost of privacy model — the stra- 
tegic planning model developed by 
Robert Goldstein and published by Hon- 
eywell Information Systems — comes 
closest to the kind of “what-if” model 
Osborn believes is needed, he said. 

While the model cannot really be used 


to estimate exact costs, it can be used to 
measure the degrees of difference in cost 
of various approaches, he said. 

No matter what type of approach such a 
private-sector law takes, the individual 
caught in the middle will be the DP 


CW 
At Info '76 


manager, according to James I. Cash, 


former director of the Purdue University 
computer center and presently a profes- 
sor at the Harvard Graduate School of 
Business Administration. 

The DP manager will be faced with 
implementing new security measures in- 
cluding audit trails and threat-monitoring 
systems (in which invalid access attempts 
are monitored) to protect records. 
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A combination of data-independent 
access as well as data-dependent access 
systems will have to be implemented to 
make sure only authorized users can ob- 
tain sensitive personal information, he 
said. 

Purdue’s Information Privacy Research 
Center recently raised $250,000 in grants 
from a number of private sector organiza- 
tions, including the Ford Foundation, 
TRW, Inc., Sears Roebuck, General 
Motors, IBM and Pittsburgh Plate and 
Glass, to do more research on the econo- 
mic impact of privacy as well as societal 
attitudes toward privacy. 

One phase of the study will examine 
how personal records are actually kept in 
eight organizations and another phase 
will look at employees’ perceptions of 
how information is kept, according to 
Howard Fromkin, associate dean of Pur- 
due’s Krannert Graduate School of Man- 
agement. 


Role of Corporate Auditors Expanding Into DP 


By a CW Staff Writer 

CHICAGO — As a company’s accounts 
receivable and inventory records disap- 
pear into computer data bases, auditors 
must audit corporations “through the 
computer” to assure the company is 
keeping its financial records in accord- 
ance with accepted standards of practice, 
according to John Koretz, manager of 
computer auditing for Coopers and 
Lybrand. 

Rather than checking ‘“‘totals” as audi- 
tors do in a manual accounting environ- 
ment, DP auditors check the functioning 
of computer programs because the com- 
puter will always process the data exactly 
the same way as long as the programs are 
not altered, he said. 


Several techniques are used, Koretz 
noted. The auditor can prepare computer 
programs to perform skeletal portions of 
the user’s system as a test; he can write 
computer programs to extract data from 
the client’s system to analyze; he can 
analyze the client’s computer programs 
with audit software; or he can simply 
read program source code. 

To certify a data base system, the audi- 
tor must make sure the data access con- 
trols are in place in order to assure the 
data base is accessed not only by author- 
ized individuals, but also by authorized 
programs, he suggested. 

One technique is to extract shipping 
data and billing data from the daily raw 
transaction file and compare the two. If 


the totals match, the programs are operat- 
ing correctly, he indicated. 

These types of extraction analyses can 
be done several times a year using a 
number of different input and output 
items at very little cost, he said. 

Every time data is moved or transcribed, 
there is a risk it will be lost or garbled, 
Koretz noted. Parity checking is one way 
to reduce this risk. 

In parity checking, one bit is added to 
each group of six, seven or eight bits in 
order to make each group adhere. to a rule 
such as odd or even count. Any ‘single-bit 
error will result in a variance. 

Check digits enable the user to detect 
multiple-bit errors and even allow auto- 
matic detection of some errors, he said. 
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Management Underutilizing DP 
For Planning, Speakers Agree 


By a CW Staff Writer 

CHICAGO — Corporate planners are to 
corporations what the National Security 
Council is to the White House — a think 
tank, according to Prankash Shah, director 
of management sciences for Time Sharing 
Resources, Inc. of Great Neck, N.Y. 

In remarks prepared for Info ’76, Shah 
described this think tank as a group of 
generalists with a broad range of abilities 
who are able to focus attention on each 
problem area as it emerges. 

Quoting the Canadian author Henry 
Mintzberg, Shah pointed out, however, 
that management by computer-aided 
techniques and planning is not yet the 
norm in American industry. Most man- 
agers still make decisions based primarily 
on hunches and personal judgment, he 
said. 

Significance in Dispute 


While the majority of corporate plan- 
ners would agree on the need for some 
computerization in the planning function, 
not all attach equal significance to it. 

For example, Eric White, an economist 
with Townsend, Greenspan & Co. believes 
an understanding of the dynamics op- 
erating at any point in time must be 
included in the thorough analysis of a 
model’s output to determine if the results 
are accurately describing the current and 
most probable future outlook. 

On the other hand, several large banks 
that have traditionally been reluctant to 
embrace “wild new ideas” have jumped 
on the technology bandwagon, as evi- 
denced by their new electronic funds 
transfer systems, Shah said. 

In addition, many other new banking 
products rely heavily on the latest com- 


puter technology, he added. 

The Chase Manhattan Bank, for ex- 
ample, owns an econometric consulting 
company, Chase Econometrics, which 
uses computers extensively in forecasting. 

Computer modeling has become more 
successful as more timely data and infor- 
mation on key economic and business 
parameters becomes available, Shah 
added. 


Role of Data Banks 


“Large-scale centralized data banks of 
international economic and financial data 
coupled with internal company data have 
facilitated modern econometric-based 
modeling,” according to Dennis O’Brien, 
vice-president of Data Resources, Inc., a 
firm that provides such data. 

Product line forecasting, for example, in 
which a company’s product sales are re- 
lated to the economy and also the com- 
pany’s internal management policy, al- 
lows “what-if” analysis of corporate stra- 
tegy in response to the economy, O’Brien 
noted. 

The impact of these new approaches to 
corporate planning has considerable im- 
pact on the financial management sector 
of a company, Maria Honczarenko of 
Nabisco said. 

Honczarenko suggested ‘“‘phased-in im- 
plementation,” an approach that she said 
worked for Nabisco. “Initially, systems 
effort was concentrated on satisfying the 
immediate critical requirements of the 
divisional management coupled with 
some flexibility to respond to ad hoc 
requests and key management questions,” 
she explained. 

“As Nabisco personnel became more 
comfortable with the approach, the sys- 
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Complexity Limits Econometrics 


CHICAGO — Econometric fore- 
casting, if not constrained within cer- 
tain judgmental parameters, can easily 
become an exercise in wishful thinking 
or what Paul Samuelson calls “nomi- 
nating ideas.” 

This is because the economy, particu- 
larly that of the U.S., is a very dy- 
namic and complex machine with a 
myriad of interactions and quickly 
changing technological and behavioral 
trends, Prakash A. Shah told Info ’76 
here last week. 

No model, no matter how complex 
and brilliantly conceived, is capable of 
capturing this temperamental entity, 
he said. 


Quantum Leap 


Shah, who is director of management 
sciences for Time-Sharing Resources of 
Great Neck, N.Y., pointed out the last 
several years have seen a quantum leap 
in the direction of improved and read- 
ily available data which forms the pri- 
mary input to econometricians’ work. 

Simultaneously, software has been 
refined and is now available in user- 
oriented form, “freeing the economist 
from the stranglehold of computer- 
ese.”’ 


tem was improved and made more com- 
plex without major redesign,” she said. 


Flexibility Suggested 


Computer models should be more flex- 
ible so they can adapt to problems more 
readily, Shah suggested. 

When management sciences were in 
their infancy, the typical application 
tended to put into place a particular 
model to solve a particular problem. This 
was costly and time-consuming and often 
produced answers that were ‘“‘too little 
too late,” he said. 


Today, the economist is more able to 
communicate the dynamics of the 
economic system to company manage- 
ment in a timely manner, Shah said. 


Basic Forecasting Types 


There are two basic types of forecast- 
ing: long-range, which Shah described 
as longer than one year, and short- 
range, or one- to 12-month periods of 
time. 

Those categories break down still fur- 
ther — into aggregate vs. detailed fore- 
casting, according to Shah. 

Aggregate planning might include 
such things as product groups, one 
plant, the entire company or the 
whole industry, for example, whereas 
detailed forecasting might consider 
only a single product, he explained. 

Forecasting by objectives is done 
using management-supplied objec- 
tives — a type of forecasting typically 
used when there is a lack of historical 
data or when turning points and tech- 
nological change nullifies the ability of 
history to predict the future. 

Analysis, on the other hand, is 
forecasting based on the projection of 
historical trends and relationships into 
the future, Shah said. 


Managements are now looking more fav- 
orably on ongoing planning methods that 
are based on new technology and im- 
proved software, according to Shah. 


United: Air Lines has developed a finan- 
cial planning model that helps transporta- 


_tion managers determine the impact of 


schedule changes on the profitability of 
the company. 


“The model allows managers to test 
proposed schedule offerings and evaluate 
their effect on a wide range of operating 
parameters,” he said. 
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And to Focus on Objectives 


‘Scenarios’ Suggested to Aid Management Choices 


By Nancy French 
Of the Cw Staff 

CHICAGO — DP systems will help a cor- 
poration attain its goals only if it is 
focused on the company’s primary objec- 
tives, James Kinney, a consultant with 
Cresap, McCormick and Paget, Inc. said 
here last week. 

Speaking at an Info ’76 session on DP 
management, Kinney said management 
information systems (MIS) managers 
must work with top management to as- 
sure DP planning is a part of the corpo- 
rate planning process. Kinney suggested 
the scenario approach as one method that 
has proved helpful in establishing a di- 
alogue with the people at the top. 


Understanding Limited 


Because top management has a limited 
understanding of MIS, including the capa- 
bilities of DP technology as applied to the 
business system, and even less knowledge 
about the specific needs of a business 
system in terms of DP performance, 
breadth and application, Kinney sug- 
gested the MIS manager develop a set of 
scenarios, or givens, in business — not 
DP — terms. 


These scenarios would offer choices to 
management and provide it with a clear 
idea of the results of those choices as well 
as their costs, he explained. 


System Description 


Each scenario would describe the opera- 
tion and capabilities of a proposed infor- 
mation system in support of a business, 
Kinney said. The introduction could in- 
clude a description of the business includ- 
ing key factors such as markets, products 
and its important characteristics; an anal- 
ysis of the business environment; and 
specific assumptions describing the cor- 
poration’s intended participation in the 
business derived from the strategic objec- 
tives developed at the start of the plan- 
ning process. 


This introduction establishes the basis 
of the dialogue between the MIS manager 
and the company’s top management, Kin- 
ney said. The remainder of the scenario 
describes alternative types of information 
system capabilities that could be éstab- 
lished to correspond to the business de- 
velopment assumptions agreed to at the 
start of the planning process, he ex- 


Guide to Privacy Act Available 


McLEAN, Va. — A 200-page guide on the 
technical impact of the Privacy Act of 
1974 and how to comply with its require- 
ments has been published by Systems 
Development Corp. 

Entitled The Privacy Act of 1974: A 
Reference Manual for Compliance, the 
book provides an outline of the act’s 
basic requirements and examines the 


technical considerations in implementing 
the law for automated systems of records. 

It also presents an analysis of the legisla- 
tive intent behind the requirement to 
“establish appropriate safeguards.”’ 

Copies can be purchased for $15 each 
from Systems Development Corp., 
SDC-Privacy Project, 7929 Westpark 
Drive, McLean, Va. 22101. 


plained. 

The scenarios can be used to determine 
the extent of computer-based transaction 
processing the new business plan will 


require, for example, or whether an inte-- 


grated data base will be needed to sup- 
port the information systems, he added. 
They can also help determine the degree 
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of computer dependency the firm’s man- 
agement wants to build into the business 
operation, he said. 


Three Givens Suggested 


A future plan should be developed al- 
lowing for three sets of givens. Numbers 
of locations could be one variable, for 
example. The first might provide for 
three locations, the second for three plus 
a satellite and the third for three large 
locations with multiple satellites. 

The second variable might be number of 
customers. Here, one scenario might call 
for 300 to 500, the second for 700 with 
175 customers dealing with the satellite 
and the third, 1,000 to 2,000 customers, 
he suggested. 

As for the relationship between the 
locations, one scenario might provide for 
three stand-alone warehouses, the second 
for a satellite warehouse drawing on a 
central warehouse and the third, a satel- 
lite warehouse with interwarehouse ship- 
ments. 

Projected annual sales volume could be 
another variable that would help deter- 


mine the information system needed, as 
would the type of order entry — from 
daily update or on-line inquiry and batch 
daily update to an on-line interactive 
system as the third choice. 

In the area of billing and accounts re- 
ceivable, three choices could be of- 
fered — weekly batch posting, weekly or 
daily cash posting or weekly on-line cash 
posting, he said. 

Another variable might be annual sales 
volume, he added. 


Inventory Control 


As for inventory control, Kinney said 
top management could be offered a 
choice of daily update within each indi- 
vidual location, daily update of a central 
file or on-line real-time central file inven- 
tory control. 

Finally, in the area of order scheduling, 
the first and second scenarios might pro- 
vide for manual order scheduling while 
the third could provide for computer- 


* generated order scheduling, he suggested. 


Equipment Configuration 


Equipment could be handled in the 
same manner, with the first scenario pro- 
viding for stand-alone systems at each 
location, the second calling for a central- 
ized system providing service to each 
location and the third providing for a 
network connecting the main warehouses 
with satellites operating off-line in a dis- 
tributed data base system. 

Cost should be calculated as part of 
each scenario, Kinney pointed out, so 
management knows it could vary from 
2% to 3% of sales for the simplest system 
and from 5% to 7% of sales for the 
“Cadillac version.” 
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By Toni Wiseman 
Of the CW Staff 

CHICAGO — Very little has happened 
in the area of mass storage systems (MSS) 
in the last two years, attendees at Info 
°76 were told here last week. 

While there have been some very inter- 
esting technology developments in the 
field, there has been little commercial 
interest kindled despite the large amount 
of time and money federal research agen- 
cies have invested, according to Dr. David 
N. Freeman, a senior associate of Ketron, 
Inc. 

By 1974, six different MSS had been 
announced for commercial availability 
and there have been rumors of overseas 
efforts by International Computers Ltd. 
and Siemens. 

The Ampex Terabit memory uses a large 
reel of video-recorded tape to store 5.5 
billion bytes of data. It is interesting, 
Freeman noted, that Ampex has been 
able to exploit a product — video taping 
systems — developed for a very different 
industry. 

The California Computer Products, Inc. 
(Calcomp) automated tape library, on the 
other hand, utilizes an elaborate storage 
and servo mechanism to automatically 
retrieve, mount and dismount conven- 
tional mylar tape reels, he said. 

Control Data Corp.’s 38500 is based ona 
mylar cartridge, while Grumman’s Mass- 
tape uses a mylar cassette and IBM’s 3850 
uses a video cartridge, he added. 

Finally, Precision Instrument’s System 


190 offers mass storage on a coated pack ~ 


strip, using a laser beam to burn micro- 
scopic holes-in the Rhodium-plated strips 
of Mylar, which it can subsequently sense 
with a lower powered laser beam, 
By late 1976, approximately 50 com- 
mercial MSS will have been installed. 
Throughout the decade of 1966-1976, 
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MSS Not Sparking Interest of DPers: Freeman 


commercial interest has remained rela- 
tively low for a number of reasons, both 
technological and business, Freeman said. 

“First of all, the rate of magnetic disk 
improvements has been as great as most 
installations could assimilate,’ he said. 
Within the decade, IBM moved from its 
7M-byte 2311 drive to the 30M-byte 
2314, the 200M-byte 3330-11 and finally 
to the 317M-byte 3350, he noted. 

“Other manufacturers have matched 
IBM in these capacity increases which 
have produced an annual unit cost de- 
crease of 15% during the decade,” he 
added. 

Magnetic tape technology has also kept 
competitive with disks for archiving 
and sequential processing functions, Free- 
man said. Tape densities have increased 
from 800 bit/in. to 1,600 bit/in. and then 
to 6,250 bit/in., he noted. 

“Although not as dramatic as disk 
capacity increases, this has served to 
maintain tape’s dominant role _ for 
archiving. 

“The unit purchase price for tape reels 
has remained in the $12 to $20 range, 
«whereas disk packs have typically rented 
for $15-to $20/mo. 

“*Hence, installations with large numbers 
of unconnected applications have used 
tape for private storage of files and pro- 
grams due to cost considerations,” he 
said. 

Uncertain of Need 


Another factor hindering the wide- 
spread use of MSS was the uncertainty of 
a need for a third level in the storage 
hierarchy , Freeman told attendees. 

Many of the largest on-line installations, 
such as airline reservation systems, re- 
quired random-access response times of 
three to five seconds. None of the MSS 
devices developed during the last decade 


has been able to meet this performance 
level, he said. 

“Even today, no announced or un- 
announced MSS device can store 10 bil- 
lion bytes on-line with the capability of 
retrieving any 100-byte record at random 
in an average of five to 10 seconds. 

“The only approach furnishing this 
capability has been a roomful of disk 
drives, logically organized so that active 
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subfiles are located on different drives,” 
he said. 

The trend towards distributed data 
bases has also been a deterrent. In 1970, 
firms normally had three to five large 
computer centers containing most of the 
data, Freeman said. 

By 1975, the trend was one or two 
computer centers containing summary 
master files with cartridges, floppy disks 
and cassettes furnishing reliable, fast- 
access local data bases at branch offices, 
he maintained. 

‘Finally, the hardware reliability of 
MSS devices is unknown — hence, worri- 
some — and adequate file organization 
support may be years away,” he stated. 

To illustrate his point, Freeman noted 
IBM’s first commercial effort for a large- 
capacity, slow-access device, the 2321 
data cell, had serious problems, including 
a low average transfer rate, uniqueness 
within most configurations, unreliability 
of the transport and read/write mecha- 
nisms and inappropriateness for data base 
applications because of response time. 

Who needs mass storage technology to- 
day? 
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“Most installations requiring at least 20 
billion bytes of on-line storage need MSS, 
while none requiring less than 5 billion 
bytes do,’ Freeman said, noting that with 
current disk technology, -20 spindles can 
satisfy a five billion byte requirement 
cost effectively, ‘“‘although response times 
are much faster than are required for 
most applications.” 

In the grey area between five billion and 
20 billion on-line bytes of storage, the 
decision to go to MSS or not depends 
largely on the rate of growth for the 
particular installation, he said. 

“It is interesting to note that IBM has so 
far been selling 3850s primarily as re- 
placements for magnetic tape, in particu- 
lar, for libraries of a few thousand tape 
reels, which are active files for various 
applications. 

“To date, few IBM installations have 
planned to replace many of their disk 
subsystems with 3850s, even though 
IBM’s announcement and promotional 
literature emphasizes the reliability and 
cost-effectiveness of 3850s for on-line 
applications,” Freeman said. 


No Positive Reasons 


Commonly, the precipitating factors for 
seriously considering a major change in 
storage devices are imminent exhaustion 
of computer room space or imposition of 
an enormous new application on an in- 
stallation, he noted. 

Unfortunately, he said, there do not 
seem to be any positive reasons for mov- 
ing to MSS, neither new functions, im- 
proved system responsiveness nor im- 
proved mainframe utilization. 

““Any function or response achievable 
with MSS devices can be more easily 
achieved with conventional disk sub- 
systems,” Freeman said. 
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As Court Action Indicates 


Users, Vendors Eagerly Attacking Software Tax Laws 


By Molly Upton 
Of the Cw Staff 

If the number of lawsuits and hearings is 
any indication, users and vendors are 
becoming increasingly eager to attack the 
morass of state and local laws governing 
taxation of software and DP services. 

Although many of the cases cropping up 
are distinct, the definition of intangible 
personal property — which in many states 
is not taxed — is the common thread. 

However, the complexities arise when 
one considers the premises on which a 
state or locality is seeking to collect 
taxes. 

In some states, work done on punched 
cards is considered “‘processing,” which is 
taxable. 


Awards Competition Slated 


CHICAGO — Control Engineering maga- 
zine has announced a ‘Call for Entries” 
in an awards competition designed to 
recognize significant energy-saving 
achievement by people engaged in control 
engineering. 

The awards competition is part of Con- 
trol Engineering’s commitment to promot- 
ing energy-saving control systems in the 
manufacturing processes. 

Awards will be given to a particular 
plant, factory or facility which has in- 
stalled a specific control system since 
September 1973 that had the conserva- 
tion of energy as a major design objective. 

Winners will be honored at a banquet 
and reception here on April 12. 

For further information on Control En- 
gineering’s Energy Conservation Awards 
Program contact Alan Laduzinski at 222 
S. Riverside Plaza, Chicago, Il. 60606. 


In other instances, disputes arise over 
the definition of “tangible”? and “intan- 
gible” property and the determination of 
what is of substance to the user, the 
medium or the message. 


Taxation Opponents 


Opponents of software taxation have 
argued the data contained on various 
media is what is of value to them and this 
data is intangible. 

In some states, software transmitted di- 
rectly to a computer via communications 
is not taxed while the same software 
contained on magnetic tape, for instance, 
is taxed. That software can be transferred 
this way makes it intangible, they argue. 

Another criterion is to equate intangible 
property with that which has value for a 
very long period of time. The arrange- 
ment of data, or “‘precisely scattered elec- 
trons forever,” is what is of substance to 
the user, not the media itself, they argue. 

There are reports that several states are 
awakening to the fact they may be sitting 
on a big source of revenues that can be 
mined by taxing software. 

New York State, for example, “reinter- 
preted” its tax statutes recently and de- 
clared software and various DP services 
taxable [CW, Nov. 1]. 

And in Birmingham, Ala., Central Com- 
puting Services, Inc. (CCS), a subsidiary 
of Central Bancshares of the South, took 
on the State Department of Revenue and 
won in a lower court verdict that ruled 
software was intangible and not taxable. 

However, the case is being appealed in 
the circuit court of the 10th Judicial 
Circuit of Alabama, according to Dewey 
H. Crim, CCS president. 

The CCS case began when the Depart- 


ment of Revenue assessed CCS a retro- 
active use tax on its banking packages 
obtained from University Computing Co., 
Crim said. The total sought by the state 
for the use tax and penalties between 
July 1, 1971 and June 30, 1974 was 
$13,519.91. 

CCS argued the software contained on 
the packs or tapes was intangible and the 
medium was inconsequential — the same 
conclusion a Tennessee court reached in 


The president of a DP services firm has 
told Florida officials that a state 
statute taxing software is unconstitu- 
tional. See story on Page 14. 


The Commerce Union Bank vs. George M. 
Tidwell. CCS attached a copy of the 
Tidwell case to its brief. 

In Statistical Tabulating Corp. vs. Bob 
Bullock, a case arising out of a dispute 
between the keypunching firm and the 
Texas comptroller of public accounts, an 
Austin, Texas, appeals court ruled key- 
punching is a service and is therefore 
exempt from Texas sales tax. 

Part of the Texas sales tax ruling pro- 
vided that tax can be collected when a 
customer furnishes, “either directly or 
indirectly, the materials used in the pro- 
ducing, fabricating, processing, printing 
or imprinting”’ processes. 

The court found the only materials con- 
tributed by Statistical Tabulating’s cus- 
tomers were “data, information and sta- 
tistics which are intangible products of 
accounting, research or records.” 

Statistical Tabulating provided punched 
cards on which it had already paid a sales 


tax. 
“It may not be assumed or implied that 


the legislature intended also to tax in- 


tangible data as materials furnished by a 
customer wanting the data transferred to 
cards suitable for computer calculations 
or recording,” the court ruled, noting the 
legislature made it clear the tax should 
fall only on “tangible personal property.” 

A rehearing on the case was denied July 
Wa 

Statistical Tabulating brought the action 
in June 1974, after it was assessed over 
$20,000 in taxes. The appeals court’s 
ruling, which directed Statistical Tabulat- 
ing to recover its taxes, reversed a judg- 
ment of the district court which had 
awarded the firm nothing. 


Tax Credit Sought 


Others are using a district court ruling in 
a case. filed by Texas Instruments (TI) to 
demonstrate software is intangible. 


TI filed suit against the Federal govern- 
ment for the right to take a tax credit on 
seismic data contained on magnetic tapes. 
But last March the District Court ruled TI 
was not entitled to such a tax credit 
because the data on the tapes was intan- 
gible. 

The court held that TI’s “real’’ invest- 
ment was not in the tangible computer 
tapes themselves but, rather, in the 
seismic information which it collected. 


Once collected, that information 
would and could not wear out,” the court 
held. 

“True, technological innovation might 
render the information useless, but unlike 
a bulldozer or a conveyor belt, the col- 
lected information would remain trapped 
in precisely scattered electronics forever,” 
the court said. 

TI has appealed the case. 
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Discriminates Against ‘Software Persons’ 
Florida Tax Statute Attacked as Unconstitutional 


By Molly Upton 
Of the CW Staff 

MIAMI — The president of a DP service 
firm here believes the Florida tax statute 
under which personalized and customized 
software is taxed is both inconsistent and 
unconstitutional, 

Last week, he presented his argument 
before a Divison of Administrative Hear- 
ings in an effort to have the statute 
voided. 

The statute at issue is 12A-1.32, which 
Nova Computing Services, Inc. President 
Robert Sherrin contended is contrary to 
federal and state laws and was adopted in 
a manner that violates certain principles 
of the procedure. 

The rule is unconstitutional because it 
fails to provide ‘‘software persons’’ equal 
protection under the law, he argued. 

Furthermore, statutory authority is vio- 
lated because the ruling contradicts 
Florida statute 212 which exempts “pro- 
fessional, insurance or personal service 
transactions which involve sales as incon- 
sequential elements for which no separate 
charges are made,” he claimed. 

An expert witness for the defense indi- 
cated he thought software was a personal 
service and should be exempt, Sherrin 
said. 


Software as Personal Property 


The statute in dispute provides “a soft- 
ware package, which includes such items 
as instructional material, prepunched 
cards or programmed tapes, is construed 
to be tangible personal property and the 
entire charge, therefore, is taxable, in- 
cluding the services of a technician to 
assist the customer in the use of the 
package whether or not his services are 


separately itemized on the billing. The 
same ruling applies to customized pro- 
gram packages.” 

The Division of Administrative Hearings 
is empowered to strike all or part of the 
statute, Sherrin said. A ruling is expected 
within three months. 

The case, known as Nova Computing 
Services, Inc. vs. Reuben O. Askew, gov- 
ernor, et al and Information Consultants 
to Management, Inc. and Isis Corp., arose 
when Nova was assessed taxes on some 
software it purchased for its Cincinnati 
Milacron computer. 

Although Nova’s principal business is 
contracting out keypunching jobs, Sher- 
rin said he recognized the importance of 
software taxation and decided to try his 
own case with the aid of lawyers. 

Sherrin said he has been proceeding 
under an administrative procedures act, 
which has expedited the process tremen- 
dously. 


Inconsistencies Cited 


It is inconsistent that software on 
punched cards, paper tape or paper is 
taxable whereas software on magnetic 
tape, disk or direct transmission to the 
computer is exempt, Sherrin claimed. 

Magnetic tape is tax exempt because no 
change of property title occurs as tapes 
are usually returned after use, he said. 

But, he asked, what about keypunched 
cards which are furnished by the cus- 
tomer “‘where clearly no change of title 
of property takes place’? 

“Information on magnetic tape being 
exempt from sales tax, therefore, requires 
that information on any communications 
medium be exempted from sales tax,” 
Nova argued. 
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A court reporter’s paper tape also is 
exempt whereas a software person’s paper 
tape is taxable, he pointed out. 

The respondents, Askew and the other 
parties, defined software as “‘the data 
recorded in a software package which is 
used to enable the computer to perform 
specific data processing operations.” 

In Sherrin’s opinion, the above defini- 
tion includes punched cards. 


Statute Conflict 


Another aspect of the conflict between 
statutes 212 and 12A-1.32 is that 12A- 
1.32 results in the taxation of Florida 
taxpayers for alleged tangible personal 
property. 

These same taxpayers are deprived of 
the Investment Tax Credit benefits and 
the depreciation of tangible personal 
property because the Federal government 
construes these to be intangible property. 
Sherrin observed. 

Nova cited recent cases in Texas and 
Tennessee in support of its argument. 

In Statistical Tabulating Corp. vs. Bob 
Bullock, comptroller of public accounts, 
the Court of Civil Appeals of Austin, 
Texas ruled that software utilizing cards 
as a communications medium is exempt 
from State of Texas sales tax, Sherrin 
said. 

In Texas Instruments vs. U.S. last 
March, the court ruled that software data 
on a communications medium is intangi- 
ble in nature because of its relative value 
and permanence, and the communica- 
tions medium is an inconsequential ele- 
meni of intangible software. 

In Tennessee, The Commerce Union 
Bank vs. George M. Tidwell, commis- 
sioner of revenue, exempted software 
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from taxation [CW, Aug. 30]. 

“It is merely incidental that these in- 
tangibles are transmitted by way of a 
tangible reel of tape that is not even 
retained by the user,”’ the court stated. 

On procedural matters, Sherrin argued 
the state rule authorizing the taxation of 
software was adopted in an irregular man- 
ner. A Florida statute that calls for re- 
vamping Florida’s state administrative 
procedures covers all prior proceedings 
and rules with few exceptions. 

Hearings were held on other previously 
enacted laws; however, Sherrin pointed 
out, at no time was consideration given to 
the tax ruling which was passed only a 
few days before the administrative proce- 
dures act. 


Executive Guide Offered 


SAN ANTONIO, Texas — Datapoint 
Corp. is offering a new 20-page brochure, 
““An Executive Guide to Dispersed Data 
Processing,’ which describes in nontech- 
nical language the dispersed processing 
concept and its significance for the busi- 
ness executive. 

The brochure includes explanatory il- 
lustrations of functioning networks and 
the ways in which dispersed processing 
systems and peripherals can be integrated 
into central computer operations. 

It also outlines the economic advantages 
and operating features of dispersed proc- 
essing equipment used for data entry 
applications and other field office assign- 
ments. 

A copy of the booklet may be obtained 
from the firm’s Marketing Communica- 
tions Department at 9725 Datapoint 
Drive, San Antonio, Texas 78284. 
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By Molly Upton 
Of the Cw Staff 

SUNNYVALE, Calif. — ‘“‘There’s room 
for more mainframers, but if too many 
try to enter there isn’t room for anyone,” 
Dr. Gene Amdahl said in a recent inter- 
view. 

The first of the new mainframe manu- 
facturers to offer IBM-compatible ma- 
chines, Amdahl warned a shakeout, if not 
obliteration, could occur in the main- 
frame arena if vendors don’t guard their 
profit margins to ensure future research 
and development. 

The chairman of Amdahl Corp. and 
recipient of the Data Processing Manage- 
ment Association’s Man of the Year 
Award also highlighted the significance to 
users of the growing impact of microcom- 
puters and the increased capacity and 
new technologies in storage. 


Concerned About R&D 


Explaining why he is concerned about 
the profitability of the industry, the 
maker of the 470V/6 said “the amount of 
profit that can be made from the opera- 
tion can’t be divided many ways before 
there is inadequate profit in any one 
organization to foot the cost of develop- 
ment of new products.” 

Amdahl criticized firms that get “their 
share”’ of the business by cutting prices 
rather than offering a unique product. 

Cutting prices ‘“‘seems to benefit every- 
body,” but if manufacturers drop prices 
to the point where they can’t support 
advances in the state of the art, “‘it’s not 
even in the user’s interest,” he said. 

Vendors entering the mainframe arena 
must plan rationally for their future or 
they won’t have a future — nor will their 
competitors. R&D has “a big price tag”’ 
and the money has to come from some- 
where, Amdahl said. 
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Amdahl: The Man and the Mainframer 


Amdahl described National Semicon- 
ductor Corp. with its recently announced 
line of IBM-compatible CPUs to be mar- 
keted by Itel Corp. [CW, Oct. 18] as 
“awfully late with something that’s prob- 
ably a marginal product.” 


Distinction From Itel 


Amdahl made a distinction between Na- 
tional Semi’s and Amdahl Corp.’s ap- 
proaches by saying “National is just re- 
placing a section of the market down 


cheaper than IBM, he said. 

“That doesn’t leave you viable for any 
move that IBM makes’”’ such as cutting 
prices or offering new products, he add- 
ed. 

Furthermore, Amdahl Corp. is serving a 
customer Amdahl indicated IBM doesn’t 
serve well — the large user. IBM doesn’t 
serve this user because ‘it’s too small a 
market, it’s not in IBM’s own best inter- 
est,” he explained. 

Amdahl Corp. decided to make its sys- 


CW Profile 


below where they give a little better price 
for the same performance. 

‘“‘We are providing machines for growth 
the equivalent of which are not available 
from any other source. To a certain ex- 
tent, we are contributors rather than vul- 
tures. 

“But I guess we need vultures, too,” he 
added. 


Perilous But Open 


The former IBM system designer ven- 
tured into the IBM-compatible CPU busi- 
ness despite signs that other mainframers 
had perilous viability because he “saw 
what the opportunities were, and what 
services weren’t being provided. 

“T started in the era when it was clear 
that RCA and GE were soon going to go 
out of business, and I was quite sure 
Xerox would too. 

“But I felt they started down the wrong 
path in the sense they weren’t serving the 
customer needs; they were aiming at the 
high revenue part of the IBM market- 
place,”’ he recalled. 

“Ttel’s doing the same thing’ by not 
providing anything unique but selling 


tem compatible with IBM because users 
have spent $200 billion on IBM systems 
and software since the inception of the 
360, he said. 

But while IBM compatibility is impor- 
tant, it means ‘“we’re more vulnerable. 
It’s a high risk, but it’s not as high a risk 
as never being able to get into the busi- 
ness successfully,” Amdahl said. ~ 

“You have to know you can provide a 
customer with a continuing advantage 
technically over the other sources of 
equipment for the foreseeable future,” he 
said. 

“That doesn’t mean you have to know 
more about technology than IBM, but 
you certainly must thoroughly under- 
stand what things are in IBM’s best inter- 
est and what aren’t because you have to 
understand why IBM makes the choices it 
does,”’ he added. 

As for the future of the company, Am- 
dahl would not rule out the possibility of 
entering the storage area, although he said 
it ‘“‘would not be anything like what is 
seen today and would be different in 
more ways than one normally thinks 
about.” 


Looking at the changing DP environ- 
ment, Amdahl said the greatest revolution 
will come from microcomputers. 


Economic Factors 


The economic factors that mitigated 
against applying computers to such func- 
tions as input tasks and local control 
aspects are no longer a stumbling block. 
For instance, he said, it may be eco- 
nomically feasible to make a microcom- 
puter-based gas pump meter that “‘does a 
few little extra things and more than pays 
for itself. The things you’re going to see 
coming into the fold of DP are going tc 
come from areas where we never even 
thought about using it before.” 

“And that’s going to be revolutionary, 
although it will be done by people who 
largely are not what we think of as 
computer people today,’ Amdahl pre- 
dicted. 

“The other principle technology I think 
is going to make an impact is the tech- 
nology that is going to allow us to replace 
rotating electromechanical peripheral 
storage devices by electronic storage, 
whether they are magnetic bubbles or 
electron beam addressable memories or 
however it’s done. That will have to be 
the next major revolution. 

“That will affect the wiole spectrum of 
machines from small to large,” he said. 

“More memory is going to be the big- 
gest impacting factor of all in large ma- 
chines,” he said. Technology advances 
will make possible enormous memories at 
costs comparable to those paid today for 
much more modest memories. 

“People will use enormous memories, 
and will end up being able to do things 
much more effectively,” he said. This 
quantitative change will actually produce 
a qualitative change in the way data 
processing is done, he said. 
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McCracken ‘Very Concerned’ 
Vacuum Seen for Top Business DPers 


By Edward J. Bride 
Of the Cw Staff 

HOUSTON — “There is essen- 
tially a vacuum where some pro- 
fessional societies should be 
meeting the professional needs 
of senior business DP people,” 
according to Dan McCracken, 
vice-president of the Association 
for Computing Machinery 
(ACM). 

At a recent meeting of ACM’s 


Special Interest Group on Busi- . 


ness Data Processing (SigBDP), 
McCracken said he was “very 
concerned about the absence of 
any organization that does a 
really good job of meeting the 
needs of the senior technical 
people in business data process- 
ing.” 

There are ‘“‘many thousands of 
DPers who are simply drifting 
professionally because no organi- 
zation so far recognizes their 
needs and meets them,” he said. 

The Data Processing Manage- 
ment Association is oriented 


Call 


for Papers 


FOURTH ANNUAL CONFER- 
ENCE ON COMPUTER GRAPHICS 
AND INTERACTIVE TECH- 
NIQUES, July 20-22, San Jose, Calif. 

The conference, sponsored by the 
Association for Computing Ma- 
chinery’s Special Interest Group for 
Computer Graphics, will focus on 
computer graphics and interactive 
techniques. Papers are solicited on 
graphical theory, techniques, appli- 
cations and education. 

A short abstract is requested by 
Dec. 1 and should be sent to James 
E. George, Los Alamos Scientific 
Laboratory, P.O. Box 1663, MS 272, 
Los Alamos, N.M. 87545. 


SUMMER COMPUTER SIMULA- 
TION CONFERENCE, July 18-20, 
Chicago. 

The conference theme is “Simula- 
tion — A National Resource.’’ Papers 
are requested on simulation method- 
ology, hybrid systems, chemical sci- 
ences, physical sciences, environ- 
mental sciences, biological systems, 
managerial and social sciences, simu- 
lation credibility, energy, system en- 
gineering and simulation for training. 

Three- to five-page summaries 
should be mailed by Dec. 15 to Dr. 
O.J. Manci, Vought Corp., P.O. Box 
5907, Dallas, Texas 75222. 


SYMPOSIUM ON MACHINE 
PROCESSING OF REMOTELY 
SENSED DATA, June 21-23, West 
Lafayette, Ind. 

The symposium will focus on the 
theory, implementation and applica- 
tions of machine processing for re- 
motely sensed data. The program will 
be designed to provide an oppor- 
tunity for researchers in scene analy- 
sis, DP and utilization to discuss cur- 
rent research results, new technologi- 
cal developments and new applica- 
tion of existing processing tech- 
niques. 

Authors wishing to contribute long 
Papers must submit a 1,000-word 
summary by Dec. 31. Short papers 
describing recent results will be se- 
lected on the basis of a one-page 
abstract due by March 18. 

Both should be sent to Dr. John C. 
Lindenlaub, Laboratory for Applica- 
tions of Remote Sensing, Purdue Uni- 
versity, 1220 Potter Drive, W. Lafay- 
ette, Ind. 47906. 
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(cuts multiuser mini business 
system development time in half.) 
For more information 
- ina hurry call: 


'P iY CKECLEL 


6237 Edgewater Dr., 
Orlando, Fla. 32810 


toward ‘“‘present and aspiring 
managers” rather than senior 
technical people; the Association 
for Systems Management is 


Societies/ 
User Groups 


geared for systems work, he ob- 
served. 

“And ACM, which serves the 
needs of many groups superbly, 
does rather little in the business 
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data processing area,”’ he said. 

SigBDP has done an “‘impres- 
sive and commendable job” in 
organizing relevant sessions at 
various annual meetings, he con- 
tinued, but this effort ‘‘does not 
meet the total need” and ‘“‘there 
is not much more you can do in 
that direction.” 

McCracken encouraged the 
group to improve its publication, 
Data Base, and to help stimulate 
and form new special interest 


groups. 
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Employment Opportunity 


ATLANTA — An employment register will be featured at the 
Association for Computing Machinery’s Computer Science 
Conference here Jan. 31 through Feb. 2 to help match 
computer scientists and DP specialists with potential em- 
ployers. 

DPers who wish to be included in the register must complete 
a form giving information on education, experience, publica- 
tions, interests, references and position and salary desired. 
Anonymous forms will be accepted. 

Employers must complete a similar form with information 
on positions available, starting dates, salary and benefits and 
requirements for employment. 

The fee to job applicants is $5; student applications are free. 
The fee for employers is $20. The forms are available from 
Orrin E. Taulbee, Department of Computer Science, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 15260. 
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Ann Arbor 
Michigan 
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No postage stamp necessary if mailed in the United States 


Postage will be paid by 


SYCOR 


Corporate Offices 
Ann Arbor, Michigan 48104 
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I'd like to find out more about Sycor’s field engineering capability 
and its full line of distributed data entry and processing equipment. 


LJ] Please have a sales representative call. 

Send me information on: 

LJ Sycor field engineering 

L] Sycor distributed data entry and processing equipment 


Name litle 
Company Phone 
Address 


City State Zip 


Sycor puts computer power where the work is. 
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Thanks to Training Center 


Disabled People Enter Job Market as Programmers 


BERKELEY, Calif. — Disabled 
people have entered the job mar- 
ket in the Bay Area as computer 
programmers, thanks to _ the 
comprehensive Computer Train- 
ing Program of the Center for 
Independent Living (CIL) here. 

Despite severe physical disabili- 
ties ranging from deafness and 
blindness to near total paralysis, 
more than half of the 12 who 
graduated from the course three 
weeks ago have been placed in 


jobs with such firms as IBM, 
Bank of America and Lockheed 
Electronics Co., according to 
CIL spokeswoman. 

The cénter’s training program 
was conceived in 1974 by IBM 
as the first nonresidential com- 
puter programming course in the 
US. 

Funded by the California De- 
partment of Rehabilitation, the 
program gets technical expertise 
from local users and vendors, she 


said. 

CIL’s programming students 
use everything from sign lan- 
guage with interpreters to wheel- 
chairs to complete 800 hours of 
programming training. In addi- 
tion, the students receive on-site 
job experience and also learn 
how to“ hve independently, she 
noted. 

Students start out with Basic, 
which serves as the introduc- 
tion to computers and DP, she 


said. They then move on to 
Cobol, Assembler Language, Job 
Control] Language and a course 
on debugging, with the one week 
of job experience coming as a 
final portion of the studies. 


Innovative, Successful Program 


IBM, which ‘keeps close tabs 
on the program”’ in its advisory 
role, has recognized the project 
as “‘one of the most innovative 
and successful of the programs 


Only one distributed 


processing system 


speaks Cobol. Sycor’'s. 


Now your branch offices can use 
Cobol, the language of maxi- 
computers, with Sycor’s 440 and 
410 distributed data entry and 
processing systems. 

That means you can do many 
vital jobs such as report generation, 
file listings, post data entry editing 
and file maintenance faster than 
ever before. Because they’re done 
at the source, instead of on your 
large, central computer. And 
Sycor’s Cobol capability is avail- 
able at no extra cost. 

With Sycor’s Cobol, a subset of 
ANSI ’74 Cobol, you can still have 
central control by doing all your 
program development on your host 
computer. Or test your programs 
and do compiling on a 440 or 410 
in your branch locations. 


Flexible Sycor systems increase 
efficiency. 

While Cobol is running as a back- 
ground task, your data entry opera- 
tors can be keying multiple applica- 
tions in the foreground. All on 
Sycor 440 and 410 systems. 

The Sycor 440 is available with 
5, 10 or 20 million characters of 
storage, 64k bytes of memory and 
up to eight video display terminals 
for your large regional offices. 

A variety of peripheral options 
helps stretch your data processing 
dollar, too. Options like five speeds 
of printers, three magnetic tape 
drives anda card reader. Plus asyn- 
chronous and binary synchronous 
communications. 





Put economical Cobol at smaller 
branches. 


The Model 410 gives you the same 
big Cobol processing power as the 
440 system for your smaller 
branches, at a stand-alone-terminal 
price. 

For $516 a month on a three-year 
lease, the 410 provides 2.5 million 
characters of disk storage, 40k 
bytes of memory, a display station, 
communications and a 60-cps bi- 
directional printer. And fast, reli- 
able maintenance from one of our 
100 nearby service centers in the 
United States and Canada. 


Get the whole story on Sycor and 
Cobol. 


Find out how you can put big-com- 
puter power in your branch offices 
by using Sycor distributed data 
entry and processing equipment. 
Send in the reply card or write Ken 
Wilson, our product manager, 
Sycor, Inc., Corporate Offices, Ann 
Arbor, MI 48104. Or call him at 
(313) 995-1371. 

Better yet, call one of our 32 con- 
veniently located sales offices. 
They’re in the Yellow Pages under 
“Data Processing Equipment” 


Sycor puts computer power where the work is. 
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with which it has been associ- 
ated,’ according to the spokes- 
woman. 

The project also has a Business 
Advisory Board, representing 
more than 40 firms, including 
Del Monte, Bank of America, 
Arthur Anderson and Fireman’s 
Fund. 

Most of the state funds go to 
the program itself in the form of 
computer time and direct inter- 
facing with computer systems, 
including a Control Data Corp. 
6400, an IBM 370/158 and two 
minicom puters, she said. 


“Have the Edge’ 


Since many of the students are 
handicapped to a great extent 
and did not attend public 
schools in many cases, CIL’s 
standards are not as high as 
other, more formal schools and 
colleges, she said. 

The students, however, “have 
the edge’’ over high school grad- 
uates, for example, because busi- 
nesses would rather hire the pro- 
gram graduates than hire inex- 
perienced people and train them 
from scratch, she said. 

One of the center’s continuing 
tasks, the spokeswoman de- 
clared, is educating business peo- 
ple right along with the program 
in an attempt to change atti- 
tudes about the severely dis- 
abled. 

There is a problem, however, in 
that businesses which don’t want 
the handicapped program grad- 
uates will find some other, legal 
means to avoid having to hire 
them, if they so wish. 

Still, out of the seven students 
who graduated last year’s course, 
all seven were placed and are still 
employed, she noted. 

Computer training is one of 
more than 45 projects and serv- 
ices offered by CIL. The organi- 
zation has become a principal 
national advocate for the ex- 
panding rights and opportunities 
of disabled people, she said. 


WHO'S WHO 


in EDP management for 
the largest US corpora- 
tions? Consult the 
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OF TOP COMPUTER 
EXECUTIVES 


Over 3600 senior EDP 
user executives in: 

® Manufacturing 

e Banking 


e Finance 

e Insurance 

© Retailing 

e Transportation 

e Utilities 

e Education 
Includes complete company 
name & address, phone, 
titles and major systems. 


Published semi-annually in 
February and August. $50. 


Applied Computer Research 
P. O. Box 9280 
Phoenix, AZ 85068 
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Editorials 
EFT - Let’s Slow Down 


“Privacy: That’s what freedom is all about. Any 
time a good deal of information is concentrated in 
one place, it constitutes a potential threat.’ Paul 
Armer, consultant. 

“The key issue in the electronic funds transfer 
controversy is a need for a more efficient method for 
transfer of money to replace the two tons of paper 
that is used daily now.” David Huemer, National 
BankAmericard. 


Those two speakers recently presented clear-cut 
differences of opinion about the most important 
issues in the further development of electronic funds 
transfer (EFT) systems [CW, Nov. 8]. 

The differences are clear: The people in the banking 
and bank card industries see EFT systems as a 
method of increasing their internal efficiency, leading 
to higher profits. The opponents see the broad social 
and moral issues raised by such developments. 

It is clearly easier to quantify and, therefore, study 
the economics of EFT systems than it is to really 
delve into the social and political questions raised by 
such systems, but those thornier questions must be 
considered before the U.S. rushes headlong into EFT 
development efforts. 

No one will argue EFT does not mean real savings to 
banks, credit institutions and others involved in pro- 
viding financial services. That question does not 
deserve any more study. 

But just because such savings are possible and 
demonstrable does not mean we should pursue the 
development of the systems. 

Many things may be more efficient than present 
ways of doing business, but efficiency should not be 
the only criterion on which technological develop- 
ments are judged. 

Such developments as EFT systems may well affect 
the freedom and concomitant right to privacy of 
American citizens — and all the security measures in 
the world might not be able to protect that freedom 
and privacy. 

Unfortunately, much of the talk today in favor of 
EFT concentrates on the economic advantages of the 
systems and possible “Band-Aid” types of security 
measures. 

Very little attacks the underlying issue: Is it consis- 
tent with the right to privacy to collect all informa- 
tion about an individual’s financial affairs — from 
what he buys to where and when and for how 
much — in one place? 

Until that question can be answered satisfactorily, 
Congress should place a moratorium on all EFT 
experiments. 

Efficiency cannot be the watchword when basic 
human rights are at stake. 


Computer Voting Comes of Age 


Apparently, there were few problems with com- 
puter-based vote counting systems during the recent 
national elections [CW, Nov. 8], indicating this form 
of ballot tabulating has finally matured into a useful 
technology. 

During earlier elections, problems that plagued the 
systems — from wet cards that could not be read to 
“mysterious holes’’ in the cards — made people dis- 
trust the systems and gave the entire computer field a 
black eye. 

But this year’s smooth show should put some of 
those worries to rest, although constant vigilance is 
needed to make sure the systems work as advertised. 

But for this go-round, everyone involved in making, 
programming and operating the automated voting 
systems deserves congratulations. 
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‘There’s Not Much to the Code, But Wait’ll You See the Test Plan.’ 


Letters to the Editor 





No Quarrel With Substance, 
But Title Lacks Objectivity 


Although I find no quarrel with the substance of 
“Contracting With IBM May Be Cheaper in Short 
Run” [CW, Nov. 1], 1 do wish to comment on the 
lack of professional objectivity in the selection of 
its title. To illustrate, the article could have been 
titled “Contracting With Itel May Be Cheaper in 
the Medium to Long Run.”’ 

This article implied it would probably be cus- 


Data Past 


Five Years Ago 
Nov. 17, 1971 


NEW YORK — Univac introduced its medium- 
scale disk-oriented 9700, stressing IBM compatibil- 
ity and a high price/performance ratio. The largest 
member of the 9000 family, the 9700 was de- 
scribed as offering users performance three to five 
times more powerful than the 9400 (previously 
the largest 9000 series model) and more than twice 
that of the IBM 360/50 at prices below those of 
the 370/145 for long-term leased and purchased 
systems. 

LAS VEGAS -— A study released at the Fall Joint 
Computer Conference revealed over half of the 
public felt people were too dependent on com- 
puters and computers have eliminated more jobs 
than they created. The study was cosponsored by 
the American Federation of Information Process- 
ing Societies, the conference sponsor, and Time 
magazine. 


Eight Years Ago 
Nov. 13, 1968 


WASHINGTON, D.C. — The Federal Communi- 
cations Commission (FCC) granted AT&T’s re- 
quest to delay the implementation of tariffs per- 
mitting the attachment of customer-owned devices 
to the public telephone system from Nov. 1 to 
Jan. 1. The FCC said the delay was granted to 
allow more time to consider AT&T revisions to the 
proposed tariffs it filed with the FCC in Septem- 
ber 1968. 

ATLANTIC CITY, N.J.—A joint Share/Guide 
Cobol Project group delivered a formal protest to 
IBM opposing the company’s plan to phase out 
compiler and object program support for Cobol F 
on the IBM 360. The action was in marked 
contrast to the group’s passive response a year 
earlier, when IBM announced it was restricting its 
support of its Cobol and Fortran compilers. 






November 15, 1976 






















































tomary for a computer user to change his CPU 
every two to three years. I believe careful research 
will substantiate the fact that more and more users 
are retaining CPUs for at least three years. This is 
especially true in the public sector. 

As a recent purchaser of an Itel Corp. AS/5-3 
computer, Miami-Dade Community College under- 
went a thorough investigation of price/perform- 
ance, life expectancies and residual values before 
making the Itel decision. 

Phil Nicely 
Dean of Systems, Planning and Research 
Miami-Dade Community College 
Miami, Fla. 


Assumptions Lack Support 


James H. Conole’s article, “Contracting With IBM 
May Be Cheaper In Short Run,” purported to 
show “‘hidden costs” could make a non-IBM sys- 
tem lose its price/performance advantage over the 
IBM equivalent. 

Throughout his analysis, Conole made assump- 
tions concerning the value of 158s and 168s when 
shipment of the next IBM generation begins, the 
list price of the Itel Corp. AS/5, the cost of capital 
to purchase the system, the residual value of the 
Itel equipment and the total cost to the user 
purchasing a system. 

Conole chose to prove his argument with Itel 
AS/S5 prices, which haven’t even been released yet. 
Why didn’t he use the cost of an Amdahl Corp. 
470V/6 in comparison with a 370/168? After all, 
the price of the Amdahl has been published and 
systems have been installed. 

Conole stated his analysis keyed on assumptions 
of the residual worth of the computers and he 
seemed to be counting on a “quantum drop” in 
value of all computer systems when the next 
generation of IBM systems is shipped. 

In any analysis, the number and significance of 
assumptions should be kept to a minimum. Until 
more of the facts can be ascertained, I would say 
the conclusions of this analysis are highly debat- 
able. 

Russell Thorstenberg Jr. 
Houston, Texas 


Sad to See Him Go 


I would like to express my dismay at the discon- 
tinuance of Herb Grosch’s “Black Hat/White Hat” 
column. I must say that I fiave shared the misgiv- 
ings of .other readers about Herb’s insistence on 
becoming personally involved in many of his 
stories. 

However, much of the time Herb’s pieces were 
worth reading not only because of what he said — 
witness the perceptive reports dealing with the 
foreign computer scene — but also because of how 
he said it. 

Gerard Salton 





Ithaca, N.Y. 
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Production Control Works Better 
Software Physics’ Value Small in DP Management 


CPU between 3:30 and 4:30 last 
night. 


Management by Default 


By Melvin J. Strauss 
Special to Computerworld 

Much has been written lately 
about software physics — that it 
provides better insight into, per- 
haps even a definition of, the DP 
capacity management function. 

We at Chase Manhattan Bank 
do not believe this to be the 
case. 

While it is true that software 
physics has done much to pub- 
licize the concept of vector 
analysis of computer utilization, 
it is of minimal value in data 
center management —its scope 
is too narrow and its powers are 
primarily limited to describing 
(or forecasting future) system 
utilization as a multivariable vec- 
tor (Kiviat graph) or as a com- 
posite (software work). 

Its method of articulating is 
not conducive to communica- 
tion with senior, often non-DP 
managers. They are concerned 
with the economic and financial 
aspects of operating a business 
and have little time or desire to 
learn to communicate with us in 
our jargon. 

Management expects us to 
maintain strong control over our 
segment of the production proc- 
ess and to communicate our 
problems quickly and in lan- 
guage it can immediately under- 





stand and to which it can relate. 

Software physics fails to recog- 
nize that control over a data 
center encompasses three fac- 
tors: management of demand, 
management of capacity and 
management of the perception 
of performance. 

These categories are generic to 
sany production process, not just 
DP. Hence, no special allegories 
to natural physics are required 
for DP —they are not required 
else where. 

More and more each year, DP 
professionals have been recog- 
nizing the need for tools to ad- 
dress data center control prob- 
lems, but they have been frus- 
trated by lack of agreement on 
terms, difficulties in applying es- 
tablished industrial engineering 
techniques used for the last 50 
years in other types of produc- 
tion processes and by communi- 
cations problems with non-DP 
management. 

Prior to software physics, this 
phenomenon gave rise to the de- 
velopment of hardware and soft- 
ware monitors, simulators and 
various accounting packages. 
Each of these has its place but, 
because of their combined limit- 
ed scope, none solves the basic 
problems. 


Management of demand ad- 


Consider Chrysler Corp.'s Process 


Would You Make a Good Tester of Test Systems? 


The question of how com- 
puters and programs are tested 
got a new twist this year which 
may bring more understanding 
about the current lack of preci- 
sion testing of programs in our 


PT hee: [The Taylor 
Report 


tests were 
designed by 
people who By 
manu fac- | Alan Taylor, CDP 
ture test a 
systems and 
diagnostic 
equipment 
down in 
Huntsville, 
Ala., where 
the com- 
mercial art 
of testing has a long history. 
Let’s take a look at what they 





came up with when Chrysler — 


Corp. wanted to test the com- 
puters and programs that would 
in turn test lean burn engines in 
a mass production environment. 

The product being tested is a 
Spark Advance computer which 
is made up of some 200 func- 
tioning parts including subassem- 
blies of programs. The solid-state 
parts are applied to the sub- 
assemblies before everything is 
joined with a vacuum transducer 
into a single unit near the end of 
the production line. 


Testing During Assembly 


During the assembly operation 
there are three tests. The first 
test sequence is simply a check 
on whether the circuit boards 
have been properly connected to 
the capacitors, connectors, etc. 
and whether the board itself 
meets specifications. The test is 
computer-controlled both for the 


purpose of spotting problems 
and for describing them to the 
repair areas. 

The second test is a 185°F 
environmental test in which the 
program subassemblies are 
checked out before being potted 
in blue silicone compound. After 
this test, the whole is melded 
into a unit and the newly assem- 
bled computer is ready for the 
final computerized checkout 
(but not the final test — that 
comes later). 

In the whole-computer test, 
the lean burn engine’s perform- 
ance, speed and other character- 
istics which are sensed by the 
computer are simulated; a com- 
puter prints the test results on a 
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dresses the quantification and 
control of user requests. Soft- 
ware physics attempts to address 
one of these topics, quantifica- 
tion. It imposes uniform struc- 
ture in various resource needs — 
CPU, core, tape, etc. 

This structure provides a useful 


relate. 

The difference between this 
philosophy and software physics 
is marked. Consider the on-line 
job which alone accounts for 
50% of the allocation of all disk 
drives but only 5% of all disk-re- 
lated EXCPs or “disk work.”’ Is 





Reader Commentary 


vehicle for estimating increased 
resource requirements as a result 
of volume increases and new ap- 
plications, but is not applicable 
to day-to-day operations. Com- 
puter operators complain to 
their managers about shortages 
of tape drives, disk drives and 
printers, but rarely do they be- 
come concerned about the num- 
ber of EXCPs they process. 

Similar statements can be made 
regarding CPU and core require- 
ments. Operators rarely believe 
they have processed an excessive 
number of bytes, but they recog- 
nize when they do not have suf- 
ficient core. 

Data center loading, then, 
should be expressed in terms of 
those things operations must al- 
locate or reserve for an applica- 
tion. This is the only structure 
to which operating staffs can 


video screen, including diagnostic 
suggestions relating to failure 
ideas. 

When this test is over, there is 
still another one at 185° before 
the. computers are labeled and 
prepared for shipment to the 
assembly plants. 

After this, many people would 
think the testing was completed. 
Chrysler, however, does not 
think so. The finally approved 
computers are now brought into 
audit and 10 of them are re- 
checked for proper operation. 

Audit — not testing — provides 
the final quality control rating 
of the outgoing product. 

This testing regime is necessary 
in order to have tough quality 
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this job responsible for major or 
only minor disk demand? 

Software physics would calcu- 
late this as a minor percent of all 
disk work. Most managers would 
consider it major. 

Furthermore, software physics 
reiates only to quantifying util- 
ization. It does not address the 
much more critical issue of con- 
trol. 

Management of demand, at 
least in every other processing 
industry, requires understanding 
and controlling the difference 
between utilization and demand. 
Software physics does not di- 
rectly recognize this difference. 

Demand, in DP, can be ex- 
emplified by requests by some 
user, for example, for 25% CPU 
between 3 a.m. and 4 a.m. Util- 
ization relates to actually run- 
ning the job, for example, 30% 


control standards for the elec- 
tronic lean burn engine because 
of the critical role of the com- 
puter in matching the govern- 
ment’s emission standards, ac- 
cording to Arthur E. Douyard, 
general manager of. the Hunts- 
ville Electronics Division. The 
success of the system in permit- 
ting cars to operate without 
catalytic converters, using either 
leaded or unleaded fuel, is its 
raison d’etre, and failure to 
catch cases where this is not 
successful could be serious. 


Questions Raised 


So much for the mechanics of 
the testing system, which is cer- 
tainly an intricate one. Most of 
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Diagram Courtesy of Chrysler Corp. 


This test system segment is used to test programs as well as hardware. It is part of the Huntsville, Ala., 


operation of Chrysler Corp. 






When utilization closely ap- 
proximates demand, manage- 
ment of demand occurs by de- 
fault. But this approximation 
rarely occurs in most shops. Us- 
ually jobs start and finish late, 
take widely varying amounts of 
resources and run more fre- 
quently than expected. 

This results in accusations by 
users, often unjustified, that DP 
service is poor and is reflected in 
the inability of operations man- 
agers to state how they plan to 
service particular jobs. 

These problems have been 
solved outside software physics. 
At Chase, each application (con- 
sisting of several jobs) is covered 
by a service agreement between 
computer operations and the ap- 
propriate user area. The service 
agreement, or contract, is a very 
simple (but detailed) tool which 
documents specific user commit- 
ments to provide timely, error- 
free input; specific computer op- 
erations commitments to meet 
stated user deadlines; and, where 
appropriate, specific resource re- 
quirements of individual jobs 
and the associated expected in- 

(Continued on Page 22) 


us, however, are not going into 
mass production of even pro- 
gram subassemblies. 

What can be learned from the 
Chrysler operation? Are the tests 
unnecessary? Would it be possi- 
ble to do without the first or 
second environmental test, for 
example? 


Are the programs adequately 
tested in the simulation process? 
Indeed, are they tested at all? 
What is the testing really show- 
ing — that a program will match 
up with the requirements of the 
federal emission standards when 
the car is new? Or that it will 
continue to operate properly for 
some years? 


All these questions are perti- 
nent if we are to understand and 
profit from the advantages and 
problems of the testing system. 


But these must -.wait at the 
moment. The system of testing 
and the system of the actual 
operation of the computer pro- 
grams is sufficiently unusual that 
the accompanying diagrams may 
give a much better description 
than any words can. 


Take a look at them — and 
consider for yourself whether 
the testing is inadequate or over- 
adequate and what results at 
various levels would either justi- 
fy or change the levels of testing. 


Then consider whether you are 
carrying out the principles you 
are instinctively adopting. 


© Copyright 1976 Alan Taylor. Re- 
Production for commercial purposes 
requires written permission. Limited 
numbers of copies for non-commer- 
cial purposes may be made provided 
they carry this cepyright notice. The 
views expressed in this column do 
not necessarily refiect those of Com- 
puterworld, 








Page 22 


I) COMPUTERWORLD 








November 15, 1976 





Software Physics Has Small Value in Data Center 


(Continued from Page 21) 
put volumes. 

User violations of input timeli- 
ness, quality or volume release 
computer operations from abso- 
lute responsibility to meet the 
contracted output deadlines. De- 
mand is then processed on a 
“best efforts”’ basis. 

This procedure forces the user 
to provide better service to DP 
operations. He must structure 
his data preparation operation 
more carefully and is forced to 
recognize precisely who is re- 


sponsible for late computer out- 
put. 

The signatures of key senior 
members of both DP and user 
management on the contract en- 
sures each party will abide by 
the contract. 


Management of Capacity 


Management of capacity in- 
volves more than just striving for 
colining circles on a Kiviat graph 
or balancing EXCP traffic across 
channels. When production costs 
are taken into account, it en- 
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compasses manual support of 
computer processing and de- 
mand constraints more than 
hardware load balancing. 

System monitors, simulators, 
and equations that liken New- 
ton’s Third Law to the output of 
an IBM 3 are all valuable and 


have their place in our repertoire 


of tools, but they do not identi- 
fy many of a shop’s major op- 
erating constraints and, there- 
fore, their exclusive use would 
not focus on the real problems. 

We presented a description of 
these constraints in Computer- 
world nearly two years ago. To 
summarize, constraints upon 
capacity usage fall into two cate- 
gories: those that are a function 
of demand and those related to 
operational ineffectiveness. 

Demand _ constraints result 
from applications being different 
sizes. A mix of jobs may saturate 
one component such as tape 
drives, but not all CPU cycles 
will be required. Keeping output 
deadlines in mind, if all other 
applications waiting to be run 
use a tape, the remaining CPU 
cycles are unusable. 

Application interdependencies 
amplify this effect. Operational 
effectiveness constraints include 
system downtime, data problems 
and operator errors. 

By keeping records of the oc- 
currences of these constraints, 
one can simulate the effect on 
output timeliness and quantify 
service risk as a function of com- 
puter loading. Restated, it is pos- 
sible to guarantee 90% timeliness 
95% of the time by planning to 
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load a system no more than, say, 
62% of capacity. 

We at Chase are completing our 
third year of commitment to 
this methodology by signing 
yearly performance contracts 
with our senior management as 
well as contracts with our users. 

Software physics does not pro- 
vide this technology. 


Importance of Communication 


The perception by senior man- 
agement of a data center’s per- 
formance can be only as good as 
the data center’s ability to com- 
municate with that group. One 
cannot expect many corporate 
heads to appreciate a 10% in- 
crease in “‘software work” when 
users complain of poor service. 

Nor do they understand alter- 
ing bytes. It sounds more like 
something a dentist does, not a 
data center. Moreover, bytes are 
not directly identifiable with 
major corporate processes or 
products. 

Communications with senior 
managers must be on their 
terms. Once the capacity level- 
service risk concept is under- 
stood, performance should be re- 
ported to them in terms of serv- 
ice maintained, demand as a per- 
cent of capacity, effectiveness 
and unit production cost. 


These factors — demand man- 


agement, capacity management, 
and performance perception — 
are key. I have not discussed 
costing and its relationship to 
the demand-utilization issue. I 
have not discussed how addi- 
tions to SMF-type data reduc- 
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tion can help an operation iden- 
tify and then quantify its effec- 
tiveness problems. 

And I have not discussed how 
simple reliability calculations 
can improve user service by re- 
ducing equipment and costs. 
These are all basic production 
control techniques already used 
in other industries. 

It was once forecast that DP 
professionals would inherit 
corporate leadership; it is pain- 
fully obvious this is not happen- 
ing. Perhaps our problem is that 
we are speaking the wrong lan- 
guage, promoting the wrong 
things. 

Our failure is one of scope and 
articulation. Software physics 
will not address this issue. Pro- 
duction control already has. 

Strauss is a second vice-presi- 
dent and manager of Chase Man- 
hattan Bank’s_ Computer Pro- 
duction Planning and Measure- 
ment Department in New York 
City. 
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With No Meaning to Management 


Software Physics Not Relevant Outside DP World 


By Vincent J. Bannan 
Special to Computerworld 

Michael F. Morris’ recent challenge con- 
cerning software physics [CW, Oct. 18] 
went one step further in adding to my 
confusion on this subject. 

I really don’t know why I should be 
confused because I have been associated 
with mathematical statistics, physics and 
computer performance for many years. 
But I continue to be turned off by this 
whole quest for the Holy Grail. 

I guess the best way to express my 
feelings is to imagine the same kind of 
controversy swirling around a small truck- 
ing and freight dispatching firm. Some- 
times I think of computer operations in 
this analogy: 

The company has five large tractor trail- 
ers. The firm’s operations manager is con- 
stantly under stress — how to give service 
to his customers? How to keep costs 
down? How to meet shipping require- 
ments? Rating problems. 

The president of the company continues 
to ask him, “What is the capacity of our 
five trucks?” 

“What do you mean?” the manager 
asks. 

“Well, wilt we be able to meet deliveries 
in six months or a year, or do we need to 
buy another truck or different trucks?” 
the president replies. 

The manager tries to find the answer. 
He goes to meetings where he commiser- 
ates with other managers of small truck- 
ing companies who also have this prob- 
lem. Together they talk a lot, drink a lot 
and learn very little. 

Suddenly, he reads in a trade journal 
about a new theory that is going to solve 
his problems. What it seems to be able to 
do is to tell him how to calculate the 
horsepower rating of his trucks. 

It will tell him how trucking power can 
be calculated as a vector quantity so he 
will know what the maximum speed a 
truck can travel with a given load, ona 
given highway, at a 20% grade. 

If he examines a given shipping require- 
ment by weighing it and measuring it and 
calculating the distance from his ware- 
house to the point of destination, he can 
figure out its vector demand. 

This sounds very scientific except that 
the real problems facing the operations 
manager are that he cannot run his trucks 
all of the time, they can’t go in all 
directions and other restraints are much 
more overpowering than the horsepower 
ratings of the motors. 

Management wants same-day delivery. 
Because of time requirements, shipments 
must go with less than truckload quan- 
tity. Speed limits prohibit maximum 
speed, which contributes to his problems. 
Safety regulations add to it. 

Moreover, demand is not evenly spread 
over the 30 days of the month. The peaks 
in the first four or five days aggravate his 
production plans. 

Somehow knowing the horsepower rat- 





‘Oh, That. It Figures Out the Change.’ 


ing of his trucks doesn’t seem relevant. 

With this analogy, I am certainly exag- 
gerating and oversimplifying in some re- 
spects. My point is that, when the presi- 
dent of the trucking company asks about 
the capacity of the trucks, he is really 
asking about their capacity to serve his 
company’s demands, not their capacity to 
transport things in abstract. 

The president of a company who asks 
about the capacity of his computer is 
really asking about its capacity to do 
required production tasks like payroll, 
accounts receivable or sales statistics 
within the accepted policy and time re- 
straints. To answer him in terms of the 
capacity of the machine to transfer bits 
or to change and replace them or to 
provide units of software work is not 
relevant to the question at hand. 


When a policy is made that the orders 
received today are to be invoiced today, 
how does one reflect that in terms of 
software work? 

Even a casual reader knows it may 
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require more capacity to do that than to 
allow invoices to be produced in a catch- 
as-catch-can manner. When management 
of a bank demands that checks get to the 
clearinghouse by certain times, these re- 
quirements tax the capacity of the com- 
puter; in terms of software work, how- 
ever, they have not changed the vector 


If ils think this new Xerox terminal 


quantities. One must begin looking at the 
concatenation of these vector quantities 
on a detailed time axis. 

These remarks are not meant to reflect 
negatively on the good positive analysis 
that software physics is researching. They 
are only my reaction and echo the re- 
action of many people in the industry 
with whom I have discussed this topic. 

I just don’t understand the relevance of 
software physics outside the technician’s 
world. It might be a vehicle of communi- 
cation among technicians, but I miss its 
meaning to miiuagement. 

Until we address these kinds of prob- 
lems, I think we are being unnecessarily 
precise in answering a question that very 
few people have. 

Bannan is president of Value Comput- 
ing, Inc. 
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Software Industry’s Viability Not in Question Today 


By John R. Bennett 
Special to Computerworld 

We at Applied Data Research, Inc. 
(ADR) read with interest “IBM Couldn’t 
Pinpoint Software Industry’s Vitality” 
and “Software Predictions Off?” [CW, 
Sept. 27]. 

These stories covered IBM’s 1970 esti- 
mate of the viability and potential of the 
software industry as well as its evaluation 
of five software companies (ADR, Com- 
puter Sciences Corp., Computer Applica- 
tions, Inc., Computer Usage Co. and 
Computing and Software, Inc.). 

Many of the points covered in Com- 
puterworld’s review of the IBM report 
were certainly perceptive and accurate: 
Since 1970, many software companies 
have not survived; the unbundling an- 
nouncement did not bring about an im- 
mediate bonanza for software companies; 
many software companies were not mar- 
keting-oriented; software products had 


heavy initial investment and long-term 
payouts, many companies lacked experi- 
enced management; and the need for a 
manufacturers documentation did neces- 
sitate a delay before others could develop 
a complementary or competitive product. 

IBM was eventually proven wrong in the 
one all important area — the autobuying 
syndrome. This was its belief that there 
would be a tendency to buy software 
from one source, such as the mainframe 
manufacturers. 

Today, when there is the opportunity 
for users to compare two software prod- 
ucts competitively — one from an inde- 
pendent software company and one from 


a computer manufacturer (i.e. 
IBM)—the independents are winning 
more often. 


These gains in the marketplace are a 
result of the overall quality of the inde- 
pendents’ software products including 
their facilities, efficiency , documentation, 


reliability and support. 

Datapro supported that conclusion in its 
1975 1eport on IBM vs. non-IBM software 
products. The report found that in the 


overall categories of satisfaction, through- 
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put/efficiency, ease of installation, ease 
of use, documentation and vendor sup- 
port, independent software companies’ 
products were rated significantly higher 
than IBM’s products. 

The IBM report did not state many 
software companies are financially moti- 
vated to produce the best software pos- 
sible. Today, software companies are at- 
tracting some of the best people in the 
industry; they are doing a superb job of 
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The system may be sluggish 
because it has run out of page 
frames, auxiliary storage or a job 
has gone into loop. Up until 
now there was no way to find the 
problem and take corrective 
action. 

Or your most time-critical 
job may be permanently 
swapped out of memory and 
you'd never know it. Even if you 
did know there's nothing you 
could do about it. 


Immediate 
Feedback 


That was before Resolve-MVS. 
It lets the user inquire about 
the system's status and gives the 
response immediately at his 
system console or TSO station. 
Resolve-MVS gives you three 
types of services to solve right 
now problems right now. You get 


information services that 
highlight problems, action serv- 
ices that help you take action 

to solve the problems and 
asynchronous services that give 
you a warning message that a 
problem is developing. 


Its 
Resolve Plus 

With Resolve- MVS you still 
have all of the services of 
Standard Resolve which solve 
such critical problems as enqueue 
conflicts, Reserve lockouts, 
missing I/O operations, paging 
thrashing and jobs looping or 
in a wait state. 

There has never been any- 
thing so powerful to solve your 
day-to-day operational problems. 


Free 

for21 Days 
We're so confident you'll like 
knowing more about your MVS 
system's operations and in taking 
part in performance decisions, 
we're offering Resolve-MVS to 
you on a 21-day free trial. 


For your free trial or more infor- 
mation, call or write Operations 





Division, Boole & Babbage Inc., 
850 Stewart Drive, Sunnyvale, 
CA 94086, (408) 735-9550. 


Operations Division 


Boole & -¢ gt 


Babbage’ * 


O Send me Resolve-MVS imme- 
diately for my free trial. I want 
to participate in MVS perfor- 
mance decisions. 


OSend me more information. I 
want to know more about how 
I can control MVS. 


O!'m not into MVS. Send me 
information on Regular Re- 
solve to solve my day-to-day 
operational problems. 


Name 
Title 
Company 
Address 
City 

State 
Phone 
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marketing and supporting their products; 
and, finally, they are becoming special- 
ists, which makes them formidable com- 
petitors of IBM. 

This competition is good for the 
user — such competition has stimulated 
rapid innovation in software product 
technology. 

As for ADR, the report said its 1970 
product line was limited. And it was at 
that time. But today ADR has seven 
systems software products as well as a 
line of hardware/software products for 
the telephone industry. 

ADR has increased its software product 
revenues since 1970 by over 350%. ADR 
has accumulated software product sales 
well over $40 million and grosses almost 
$10 million in annual software product 
sales. 

ADR has a strong and stable technical 
and field marketing force and has over 
5,000 products installed. We do business 
in over 30 countries and have very hand- 
some profits from our software product 
sales. 

But ADR is but one of many companies 
in the software products industry which 
has grown since 1970 and expects to have 
a healthy continued growth in forth- 
coming years. IBM may have been right in 
1970 when it questioned whether a soft- 
ware industry was viable at that time; 
however, there is no question today con- 
cerning the industry’s viability. 

This is evidenced by the fact that soft- 
ware product companies will reach sales 
of $1 billion in the near future and that 
users are becoming more appreciative of 
the value of independent software com- 
panies and of their contribution to the 
development of quality software prod- 
ucts. 

Bennett is president of ADR. 





‘Those Computer Operators Are Always 
in Here Unwinding and Reloading.’ 


BOOKLETS FOR 
PROJECT MANAGEMENT 
BY William S. Bates 

More Simplified Scheduled 
Planning and Control Order Our 
O How To Develop And Use 


CPm barchart Schedules 
Price—$8.55 


For A Logical Approach To Tasking 

Your Project In The Early Planning 

Stages 

[1 How To Develop Project 
Work Breakdown Structures 
Price—$7.95 


Do You Have Problems Estimating 

Professional Employees Time 

O Considerations For Estimat- 
ing Professional Employees 
Time Price—$8.55 


O EDP Estimating Tables 
Price—$5.50 


TO ORDER: Clip This Ad, Check the Booklets 
Desired, Complete the Below Delivery Information, 
Enclose Check or Money Order and Mail to: - 


MULTINATIONAL MANAGEMENT SYSTEMS, LTD. 


7830 BACKLICK RD. 
SPRINGFIELD, VA 22150 
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One of First ‘Easyspace* Users 


Chemical Maker Finds Three Benefits With Package 


PHILLIPSBURG, N.J.—What user 
wouldn’t want to increase multiprogram- 
ming, reduce disk mounting and swapping 
and reduce computer work area require- 
ments by one-third? 

That’s what the J.T. Baker Chemical 
Co. here did after it became one of the 
first users to acquire the Easyspace soft- 
ware program from Value Computing, 
Inc. 

A manufacturer and distributor of 
chemical products for industrial and lab- 
oratory use, J.T. Baker maintains an In- 
formation Services Department staffed 
with 20 people. Its computer configura- 
tion consists of an IBM 370/125 with 
256K and four 3330s. 

Conventionally, the department runs 
four partitions — one on-line, one power 
VS and two batch. The gamut of jobs 
assigned to the department includes order 
processing, order releasing, product plan- 
ning and scheduling, sales and marketing 
support and all general accounting func- 
tions with the exception of payroll. 

“Searching for better ways to enhance 
the effectiveness of your capability is a 
continuous responsibility,” according to 
Paul Zaboy, supervisor of technical serv- 
ices and computer operations. “It was 
this search that led us to install Easy- 


space. 

“We were experiencing the familiar 
problem of setting up jobs in multiple 
partitions and were locked into a situa- 
tion where the jobstream had to be al- 
located to one partition,” he recalled. 
“We figured there had to be a better and 
more cost-effective way.” 

Designed for use in an IBM DOS/VS 
environment on a 370, Easyspace allows 
runtime allocation of scratch disk work 
space from a pool of available space. It 
was also designed to afford increased 
multiprogramming, reduction of disk 
mounting and swapping, simplification of 
JCL requirements, reduction of hardware 
requirements and the ability to change 
from one direct access device type to 


another, Zaboy said. 

“The program gives us a pool of avail- 
able work space we did not have before,” 
he continued. “‘And it gives us better 
control of work space so we can maxi- 
mize our use of space. 


Space Requirements Cut 


“The result is that we have cut our work 
space requirements by one-third while we 
have significantly increased our through- 
put. Instead of dedicating the jobstream 
to just one partition, as we had to do 
before, we can now allocate it to any 
partition. This is the kind of flexibility 
that translates into real production 
gains.” 

Before installing Easyspace, the Infor- 


mation Services Department had to plan 
and allocate work space in advance in 
order to avoid scheduling problems and 
the kind of overlap that can shut down 
the computer. Now two or more jobs no 
longer attempt to use the same work 
space. 

Since Easyspace makes the scratch disk 
files partition-unique, conflicting assign- 
ments are automatically eliminated. 

“The important thing is that we have 
improved the performance of our com- 
puter and its ability to effectively carry 
out the tasks assigned to it,” Zaboy con- 
cluded. ‘“‘And we have gained this addi- 
tional effectiveness without making any 
changes in our operating system en- 
vironment.” 


‘Autoref’ Cross-References Cobol Relationships 


SANTA CLARA, Calif. — The Autoref 
package from Siegal Associates was de- 
signed to help IBM or Burroughs users 
understand how their existing Cobol soft- 
ware “fits together” and perhaps how the 
fit could be improved, the vendor said. 

Operating in nonvirtual IBM environ- 
ments or with Burroughs medium-sized 
CPUs, the package uses Cobol source 


‘Jars’ Gets CICS/VS Interface 


McLEAN, Va.— A CICS/VS Account- 
ing Interface Option, recently announced 
by Johnson Systems, Inc. for use with its 
Job Accounting Report Systems (Jars), is 
said to “significantly enhance” a user’s 
performance analysis capabilities. 

Designed to meet the accounting and 
billing requirements of a DP manager, the 
Jars add-on uses no CICS exits, needs no 
CICS source code modifications and does 
not require an installation to have IBM’s 
CICS/VS Performance Analyzer II pack- 
age, Johnson claimed. 

The Johnson option provides “‘a major- 
ity of the data elements” of IBM’s Per- 
formance Analyzer as well as some addi- 
tional data from within CICS not avail- 
able through the IBM package. A unique 
feature of the interface, the vendor 
claimed, is its ability to provide CPU time 
segregated by application program and 
CICS overhead. 

The data taken from inside CICS and 
not available through IBM’s analytical 
tools includes total Data Language/One 


(DL/1) counts for each transaction by 
type of call; accounting data by applica- 
tion program and file as well as by transac- 
tion; and additional tagging data such as 
the use of the complete name fields for 
accounting purposes, Johnson said. 

The CICS/VS interface permits the use 
of basic time interval or transaction count 
logging options. In basic mode, every 
transaction is logged. 

In time interval mode, data is logged at 
the end of each T minutes, with T a 
user-defined number. In_ transaction 
count mode, on the other hand, data is 
logged each N transactions, regardless of 
time involved. 

Since mode and frequency parameters 
can be dynamically changed, users can 
tune their monitoring, and their analysis. 

The Jars package costs $4,000 (DOS/ 
VS) or $6,000 (OS/VS) while the CICS/ 
VS Interface option adds an additional 
$3,000 (DOS/VS) or $4,000 (OS/VS). 
Johnson is at 8400 Westpark Drive, 
McLean, Va. 22101. 


statement libraries as input. From these, 
it generates a series of cross-reference 
reports showing the relationships between 
the- user’s source programs and copied 
members, called subroutines and refer- 
enced data names. 


Cross-reference listings are often sup- 
plied with Cobol compilers, but Autoref 
goes further by listing the interrelation- 
ships between programs and even be- 
tween systems, Siegal said. 


With such a broad view, users can evalu- 
ate the potential of a change in a data 
field, for example, before making the 
change, a spokesman added. 


Parameter cards tailor each run to the 
user's immediate needs. In one instance, 


the field of interest might be federal 
withholding tax while in the next run the 
focus could be on gross profits, the com- 
pany suggested. 

In cases where the same basic data name 
is used for more than one purpose, the 
control card may be used to qualify 
which field is of interest by defining 
which files it comes from, Siegal noted. 

The package needs “something like 
64K” bytes of memory. Users should 
specify which version — IBM DOS or OS 
or Burroughs — is required, Siegal said. 

A 99-year license for use of the package 
is $3,000, but monthly payment plans are 
also available, the vendor said from Suite 
112, 3000 Scott Blvd., Santa Clara, Calif. 
95050. 


NCR Enhances ‘Scholars’ System 


DAYTON, Ohio — Data bases created 
under NCR’s Scholars student record pro- 
grams will be accessible through terminals 
attached to an 8200 minicomputer with 
an inquiry/data entry module just an- 
nounced by NCR. 

Scholars includes five separate but com- 
plementary applications which use com- 
mon data entry routines and draw on a 
single data base. Originally designed for 
use on Century mainframes, they were 
made available to 8200 users under Cen- 
tury 101 simulation, but operations were 
still in batch mode. 

The on-line module operates under 
NCR’s Interactive Multiprogramming Op- 


erating System (Imos) and allows as many 
as seven CRT terminals to be attached to 
an 8200 to enter and access data, a: 
spokesman noted. 


The minimum configuration needed for 
the Scholars 8200 system is a 48K proces- 
sor, a CRT terminal, two disk units, a line 
printer and a card reader. 


The entire Scholars system, including 
the on-line module when it becomes 
available in the first quarter of 1977, will 
cost $850 plus a monthly license fee of 
$120. The combined fees for Century 
101 simulation and Imos add another $25 
to the monthly cost, NCR noted. 


















The user can also automatically create budget input 
transactions based upon actual performance and/or 
original budget, plus a desired factor. These trans- 
actions can be subsequently applied to next year's 
budget, or for revision of the current budget. Finally, 
the allocation routines of the powerful MMS 
GENERAL LEDGER can easily revise budgets based 


Best of all, Financial Reporting Systems from Software 
International operate under DOS, O/S, IMS, DL/1 and 
TOTAL. More than 500 corporations around the world 
have installed our packages on IBM 360/370, 
System/3, Honeywell, and other computer systems. 
Get your hands on the MMS GENERAL LEDGER. 
You'll see that those budgeting problems 
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Please send me more information on your powerful Financial Reporting Systems 


_! MMS General Ledger 
™ Accounts Receivable 
' Accounts Payable 


SORAWARUE: 
Elm Square. Andover. Mass 01810 (617) 475-5040 
Toronto (416) 862-0521 
Philadeiphia (302) 995-7101 


Dallas (214) 233-5856 
San Diego (714) 292-9833 


are pushovers. Re a | 


MMS GENERAL LEDGER gives you extra muscle 
for wrestling with budgets 


When your company’s accountants wrestle with operating 
budgets, give them some extra muscle with the 

MMS GENERAL LEDGER. 

Because of unusually flexible design, the MMS General 
Ledger allows loading of budgets to particular account- 
ing periods or the spreading of budgets across 
accounting periods based on guidelines established 


' Net Change MRP 
| $/3 General Ledger 
] $/3 Accounts Payable 


title 


phone 


state zip 


Washington D.C. (301) v79-04ee) 
New York (914) 332-0040 
Chicago (312) 729-7410 
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Because Paragraphs Cost Time 


Structured Programmers Should Build on Sections 


By Stephen E. Wright 

Special to Computerworld 
Many teachers of structured program- 
ming in Cobol as it exists today recom- 
mend the compul- 
sory use of EXIT 


paragraphs and of Concepts 
the THRU option of and 


This leads to extra 
work on the part of 
the programmer. More important, it re- 
duces the readability of the program, 
both by the duplication of names in the 


PERFORM and by the proliferation of 
superfluous paragraph names. 

Fortunately, an alternative exists in the 
use of sections, rather than paragraphs, as 
the basic building blocks (modules) of 
structured programs. 


If this approach is adopted, several im- 
portant improvements in readability re- 
sult: 

@ The PERFORM verb is always used 
without the THRU option. The state- 
ment: 

PERFORM GET-NEXT-TRANSACTION 


Diversifiedata Has Package for 


COLUMBIA, S.C. — The Total Business 
Package (TBP) from _Diversifiedata 
Services was designed to provide users of 
the IBM 32 with programs for payroll, 
inventory control, accounts receivable, 
accounts payable and general ledger ac- 
counting. 

The payroll processing includes all the 
conventional features: check writing in- 
cluding year-to-date totals on check 
stubs; accumulation of data for and prep- 
aration of 941A reports and W2 forms; 
generation of time sheets for the next 
time period; and department cost reports. 

Tax calculations — for salaried or hourly 
employees — are normally based on fed- 
eral and state withholding tables with 
support for ‘numerous’ deduction 
codes. The program permits extra com- 
pensation to be paid in a specified period 
without excessive tax amounts being 
withheld, the vendor said. 

The inventory control program supports 
recording of basic information and reten- 
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tion of demand information for 13 
months. That provides both comparison 
of the current month to the same month 
a year ago and a picture of how demand 
has changed over the year-long period, a 
spokesman explained. 

The accounts receivable system can be 
set up for open item or balance forward 
accounting with statements and, if desired, 
invoices. Service charges can be applied 
selectively and the program produces an 
“aged” list of accounts. 


Writes Checks, Reports Expenses 


The accounts payable portion of the 
package writes checks for payment of 
invoices and notes which invoices are 
covered by each check. A distribution 
report shows current, last week and year- 
to-date expenses by account number. 

The general ledger supports “any size” 
chart of accounts and includes percentage 
or budget dollar comparisons on the in- 
come statement. Reports for two or more 
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THRU 
GET-NEXT-TRANSACTION-EXIT 
is not only more awkward than: 
PERFORM GET-NEXT-TRANSACTION 
but even further away from the presumed 


intent of the programmer, which is an ad hoc 
COBOL “verb”: 


@ Since paragraphs within a section are 
implicitly qualified by the section name, 
they need not be unique across sections. 
As a result, short, meaningless paragraph 
names can be used as the destinations of 
local GOs for such things as looping, exit 
to the end of the section or any other 


IBM 32 Users 


locations may be combined, the company 
said. 

The entire TBP, including source code, 
documentation and installation materials, 
costs $5,000, the spokesman added from 
Suite 406, 240 Stoneridge Road, Colum- 
bia, S.C. 29210. 


local transfers required by the current 
absence of true structured programming 
constructs in COBOL. 

The use of short, meaningless names for 
local points in the text enhances the 
effect of meaningful names for processes 
represented by sections. For example: 

GET-NEXT-TRANSACTION SECTION. 

A. 

PERFORM READ-TRANSACTION 

IF NO-MORE-TRANSACTIONS 

GO TOX 
ELSE 
IF TRANSACTION-CODE NOT = ‘T’ 
PERFORM PRINT-ERROR 
GO TOA. 


PERFORM PRINT-TRANSACTION. 
x. EXIT. 


While there are limitations to this ap- 
proach (for example, in declarative sec- 
tions), it offers more readable structured 
programs for those users who have no 
access to more powerful techniques, such 
as the use of preprocessors. 

Wright was one of the founders of and is 
now a senior staff consultant with Ap- 
plied Data Research, Inc. in Princeton, 
N.J. 


Three User Groups Set Meetings 


User groups in Connecticut, Indiana and 
New York are planning meetings in the 
next few weeks at which presentations of 
the ASM2 disk space management pack- 
age from Cambridge Systems of Cuper- 
tino, Calif. will be featured. 

The meetings are open to any interested 
users, group leaders said. 

The Indiana OS/VS Users Group has 
scheduled its meeting for Thursday, Nov. 
18, at a user site in the Indianapolis area. 
In charge of planning the session is Rol- 
land Chastain, Public Service of Indiana, 


100 E. Main St., Plainfield, Ind. 46168. 

The Hartford, Conn.-based MVT Users 
Group (MUG) is planning to have its 
gathering on Tuesday, Nov. 30. The per- 
son to contact is Fred Goff at Connecti- 
cut General Life Insurance Co. in Hart- 
ford. 

In New York City, the TSO Users 
Group has set Thursday, Dec. 2, as its 
meeting date. Further details of time and 
place are available from Tom Torregrossa, 
Irving Trust Co., 40 Rector St., New 
York, N.Y. 10005. 
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Amdahl users. 


Check our users — you also can 


development 
e Turn over debugged programs 





An APPLICATIONS Development Too! 


No lie—program testing can be fun. TUG is designed to help put 
programs thru their paces—not programmers through a genera- 
tor’s paces. Not only programmers but systems analysts and 
project leaders will generate test data—TUG is that simple and 
functional. Currently being extensively used in the Minneapolis 
area, it is being introduced to other |BM 360/370 (OS-VS) and 


e Enjoy putting your program through its paces 


e Bring your system up in % normal time with parallel program 


e Control your development and testing environment 
e Reduce machine time testing by 75% 
e Indispensible in an IMS environment 


For details write or call: 


Wayne Ritzman 
Technalysis Corporation 

4640 West 77th Street 
Minneapolis, Minnesota 55435 
(612) 835-7300 
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Cosmic Retrieve /Display System 
Designed for Univac 1100 Sites 


ATHENS, Ga. — The Marshall Informa- 
tion Retrieval and Display System (Mi- 
rads-2) from the Cosmic clearinghouse is 
said to be a versatile command-driven 
data management system for Univac 1100 
sites under Exec 8. 

Used for such diverse applications as 
personnel management, manpower analy- 
sis, task management and space shuttle 
payload planning, the system supports 
storing and searching, sorting, both sim- 
ple and complex computations, updating 
and printing or displaying output, Cosmic 
said. 

Mirads-2 was designed for use by non- 
DP-oriented personnel; the commands of- 
fer the user flexibility in applying them 
to data management tasks, a spokesman 
added. 

Familiarity with the commands can be 
gained in a period of a few hours, he 
claimed. 

Data files under Mirads-2 may be struc- 
tured to eight levels of subordination and 
each level may have as many as 10 dif- 
ferent record types. Data security is pro- 
vided at the data base file, record and 
field levels, the spokesman noted. 

The computing capabilities include 
counting, summing and exponentiation as 
well as the four basic arithmetic opera- 
tions. User-formatted output displays and 
reports are also part of the system, Cos- 
mic said. 

The free format user inquiry language 


IES] Releases ‘Quick’ 
For Datacorder Users 


SEATTLE — International Entry Sys- 
tems, Inc. (IESI) has introduced Quick, a 
software package designed to help users 
of the company’s Datacorder intelligent 
terminal [CW, Sept. 6] create data entry 
routines without programming. 

With the package, the nontechnical user 
gains two programs: a format generator 
and a “‘combiner.” The generator is used 
in an interactive mode, requiring input 
from the operator to create specification 
tables, an IESI spokesman explained. 

The combiner then assembles a data 
entry program from the tables. In this last 
step, the operator need only type in a 
title and program number, he said. 

The user programs can be used to create 
or confirm check digit calculations, vali- 
date entries on the basis of acceptable 
specific values or ranges or to act as a key 
verification routine for data just entered. 

The technique supported by Quick is 
said to be easier for the non-DP user to 
manage than the “‘fill-in-the-blank”’ tech- 
nique used by some other software. 

Quick is available to Datacorder users 
for $100 to cover the cost of tape prep- 
aration and documentation, the spokes- 
man added from 408 N.E. 72nd St., 
Seattle, Wash. 98115. 


‘Insyd’ Gives 3277 Look 
At State of DOS/VS Systems 


GREAT NECK, N.Y. — The Instantane- 
ous System Display (Insyd) package from 
Labyrinth Systems, Inc. supports an IBM 
3277 CRT to provide the DOS/VS sys- 
tems programmer with “an immediate 
visual picture” of the state of the system, 
the vendor said. 

The CRT display was designed to show 
the total system load and a breakdown of 
the resources currently in use, including 
the working set requirements of each 
program. The data is updated at a user- 
selected frequency; the maximum allow- 
able interval is 9 sec, according to Laby- 
rinth. 

Insyd costs $3,000 and is available now 
from Labyrinth Systems, 17 Barstow 
Road, Great Neck, N.Y. 11022. 


supports multiple users of multiple files; 
response times of 3- to 5 sec for files of 
5,000 records are possible through the 
use of an inverted list indexing scheme, 
the spokesman continued. 

Written largely in Cobol and Fortran 
but with 15% Assembler code, Mirads-2 
runs on a Univac 1108 under Exec 8 and 
requires 32K 36-bit words of main mem- 
ory. It operates in batch mode or on-line. 

Distributed on Univac Furpur-formatted 
tape, the system is available — as program 
number MFS-23510/CW — for $2,300. 
Documentation is available separately for 
$34. 

Cosmic, which handles distribution of 
government-developed software to the 
general DP community, is at Suite 112, 
Barrow Hall, University of Georgia, 
Athens, Ga. 30602. 


COBOL with ISAM 
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Just one of many leading companies you'll see 
at Computer Caravan 77. 


ADABAS (Adaptable DAta BAse System) is a data base management 
system using inverted file techniques, data compression, efficient space 
management and automatic data protection. ADABAS can be used as a 
“host” and a “self-contained” DBMS simultaneously. Over 160 installa- 
tions world-wide. 


The traveling computer buyers’ forum and 
exposition sponsored by Computerworld 
797 Washington Street, Newton, MA 02160 
(617) 965-5800. 
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If you’ve got the business application, 
Interdata's got the COBOL. Right now. 
In stock. Field proven. 


We've packaged our ANSI X3.23—1974 
COBOL/32 with ISAM—an enhanced 
file management system which works 
with COBOL for a wide range of com- 
mercial data base applications. 


The rich array of ISAM (Indexed 
Sequential Access Method) utilities pro- 
vide for the allocation and dedication of 
up to 32 contiguous files on each of 32 
different disc volumes. COBOL acts as 
the data description and manipulation 
language. And maximizes transportabil- 
ity while providing interprogram com- 
munication with FORTRAN, CAL assem- 
bler and other COBOL programs. 


Interdata COBOL/32 with ISAM has 
been working for more than a year at a 
variety of sites. Such as one of the larg- 
est banks in the U.S. A major retail chain. 
A large hospital group. 


For your business application needs, 
run our COBOL/32 with ISAM. Write or 
call for documentation...or immediate 
delivery. Our toll-free number is: (800) 
821-7700 Ext. 331. In Missouri, call (800) 
892-7655 Ext. 331. 
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Interdata, Inc. 
Subsidiary of PERKIN-ELMER 
Oceanport, N.J.07757 














The inventors 


of magnetic tape 
make amore reliable 


-Winchester..and 
its guaranteed forever 


Back in 1932, BASF invente@"iages 
the forerunner of such modern data processing me 
as the 3348 “Winchester” Data Module. And, because 
our error testing is twice as critical as drive manufac- 
turer’s specifications, we warranty our Data Module to 
be free from manufacturing defects for as long as you 
use it. 

BASF research has made significant improve- 
ments on the Winchester. While still completely 
compatible with existing 3340 drives, our new Data 
Modules feature an exclusive oriented oxide coating 
and polishing technique which offers 30-35% better 
resolution properties than competitive Winchester- | 
type packs. 

Our new finish allows the read/write heads to 
fly uniformly and four times smoother than inde- 
pendent competitive module heads. . . resulting in 
greatly reduced possibilities of error generation. In 








lubricant, whi 










idit F has developed a special disk-surface 
ch eliminates disk coating wear and 
consequent contamination and errors. This lubricant 
also eliminates, for the first time, any possibility of a 
head sticking to the disk surface while the module is 
stored. 

BASF Data Modules are available in three con- 
figurations: the 1335 Module, with 35 million-byte 
capacity; the 1370, with 70 million-byte capacity; and 
the 1375, with fixed head and quicker access. 

For complete details on the BASF “Winchester” 
Data Module, write: BASF Systems, Crosby Drive, 
Bedford, MA 01730, or call our nearest regional 
office: in Los Angeles, (213) 451-8781; in Dallas, 
(214) 233-6607; in Chicago, (312) 343-6618; in 
Clifton, N.J., (201) 546-9111; in Montreal, 

(514) 341-5411; and in Toronto, (416) 677-1280. 


BASF The Original. 


Computer Tapes Disk Packs Flexydisks Word Processing Supplies 
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Tax Service Saves Furniture Designer $7,500 


ZEELAND, Mich. — The 
$7,500 or 700 man-hours that 
would have been spent in after- 
the-fact determination of local 
taxes is what John Ruster, senior 
systems analyst of Herman Mil- 
ler, Inc., has reported his com- 
pany saved in fiscal 1975 
through the use of a service. 

Available on a_ subscription 
basis, Salestax from Vertex 
Systems, Inc. of King of Prussia, 
Pa., is a file of current tax rates 
for all sales tax jurisdictions in 
the U.S. recorded on magnetic 
tape to allow application of ap- 
propriate state and local taxes to 
the billing amount. 

The service includes monthly 
updates of all rate changes, 
thereby eliminating sales tax rate 
maintenance for the subscriber, 
Ruster explained. 


Marketing Statistics 


Herman Miller, Inc. is a de- 
signer and manufacturer of con- 
temporary furniture whose prod- 
ucts are marketed in the U.S. 
and abroad. The company is reg- 
istered to do business in 41 
states. 

In 1975, the first year Herman 
Miller subscribed to Salestax, the 
company serviced about 22,000 
customer orders using an IBM 
370/135 for processing every- 
thing from order acceptance to 
final shipping. 

“It took about 180 hours over 
a period of six to eight weeks to 
complete the entire systems and 
programming work required to 
interface the Salestax file into 
the current Herman Miller billing 
system,” Ruster said. 


Compiler Free 
To GRI 99 Users 


NEWTON, Mass. — An RPG-II 
compiler which is said to permit 
terminal operators linked to the 
company’s System 99 business 
computer to interact with run- 
ning RPG programs is now avail- 
able from GRI Computer Corp. 

Used in conjunction with the 
GRI RPG-II source editor and 
interactive execution Control 
Language, this interactive termi- 


“We now use the service in our 
order entry, invoicing and order 
revision systems and are also tak- 
ing advantage of the national 
geographic breakdown the serv- 
ice provides to develop impor- 
tant marketing statistics. These 
statistics, which give us buying 
power by county, have already 
resulted in a realignment of our 
territories and the establishment 
of new regions, he said. 

“We expect in the near future 
to attempt various forecastings 
based on U.S. government statis- 
tics available on the furniture 


SHADOW II is now the leading TP 
system in the world, and it has had five 
years and several millions of dollars 


business, including buying power 
indexes and projections of popu- 
lation growth,” he added. 

“With the geographical code 
structure Salestax provides, we 
are able not only to retrieve 
current sales tax rates at state, 
county and local levels for appli- 
cation to the billing amount, but 
also to summarize automatically 
by geographical location. This 
summarization can then be auto- 
matically interfaced to our gen- 
eral ledger system to record our 
sales tax liability. 


“The printouts we produce 


through this process become the 
source for our entries on state 
tax reporting forms,” Ruster 
said. 


Previous Exposure 


Roy Keech, Herman Miller 
vice-president of finance, also 
expressed satisfaction with the 
service, which “‘gives us the capa- 
bility of meeting our tax com- 
pliance obligations in a more 
efficient and expeditious man- 
ner. 

“Previously, our inability to 
easily determine local tax rates 


Introducing 
the worid's most advanced 
TP monitor-SHADOW Ii 


A case study: 


How SHADOW II works 
at Rhode Island Hospital. 
Mr. John Pezzullo, Director of Informa- 


tion Systems for the 


OW Ii 
The hospital 


a CICS/VS system 


with 
to IDMS. 


a 384 K 370/135. 


After converting to SHADOW II their 


I] Kio 375K. Response ti were 
to times 
es i 


cut in half. 


With the new system, 


— approximately 
an additional 


development expense to perfect it. 


Recently introduced in this coun- 


try by The Cullinane Corporation, 


one and sometimes two batch partitions 
can be run concurrently with the on-line 


made the recovery of local taxes 
burdensome, causing substantial 
exposure to Herman Miller,” 
Keech recalled. 

James Von Ins, assistant secre- 
tary and treasurer, voiced still 
another reaction. “Tax assess- 
ments,” he said, ‘“‘can be sub- 
stantial. Failure to bill the full 
amount of sales tax in one state 
alone where we are registered 
can mean an assessment of tens 
of thousands of dollars in a 
single year. Salestax gives us the 
required information to com- 
pletely eliminate this exposure.” 


Support, by The Cullinane 
Corporation, is the best in the industry. 

What's more, this new system is so 
easy to install we can give you an actual 
demonstration, in your own shop, in 
about an hour. 


system without affecting performance 
Like to take us up on this offer? 


Use the coupon below, or phone. We'll 
take it from there. 


Like to sell SHADOW II? 


We need a few more good men — par- 
ee in the Atlanta, New York and 


nal support means users can sit 
at a CRT terminal, enter RPG-II 
source statements, edit the code, 
compile, link, execute the pro- 
gram and interact with it in real- 
time without any punched card 
input, a spokesman explained. 

As many as four terminals can 
be supported remotely by a 
single System 99; user activities 
are “fully multiprogrammed” so. 
a range of functions can be per- 
formed concurrently, the com- 
pany added. 

The compiler is available free 
to System 99 users, GRI said 
from 320 Needham St., Newton, 
Mass. 02164. 


512K 


370/145 
Memory 


New-ITC Qualifying 
$85,000 delivered & installed 
Immediate Delivery 
East/West Computers Inc. 
Call Collect 
(215) 628-4040 Or 
(415) 941-9164 


SHADOW II has already proven itself significantly. 
here by replacing competitors (not only @ 
CICS but most independents, as well) in a 
one installation after another. 
There are a host of reasons why. 
But quite simply it comes down to this: 
SHADOW II requires less hardware 
than even the leas sophisticated ofits | eS 
competitors — yet offers more flexibility, e — “- our earnings, write or call Jim Blake or 
more facilities and more powerthanthe ‘k _ ni David Brownlee at the address below. 
largest and most complex of them, includ- i >>. wie ee ee ee oS Sm a 
ing its unique multi-tasking capability. : : mci Please send me ____a brochure 
It is simpler to operate than any SHADOW II gives the 370/115 explaining SHADOW IL. 
other system, yet it has more program- user a complete TP system without hiring Please call me — to arrange a 
ming aids, more testing aids, tuning aids _costly new specialists or large hardware demonstration in my shop. 
upgrades. Yet, the 370/168 user finds that 


and utilities. Also, fewer programming 
the system does everything he could want. 


Cullinane 


(corporation 


Wellesley Office Park, 20 William St., Wellesley. Mass. 02181, (617) 237-6600 


Organization __—__-_ 
cs aascuicesCaairnlechainsilean 


City. sie nacelle ineshil 
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Use of Cobol Coding Margins 


CoS INSTITUTE FOR SOFTWARE ENGINEERING S829 


SOFTWARE ENGINEERING REPORTS & COURSES 


An Introduction to EDP Job 


SOFTWARE PHYSICS COSTS & CHARGES 
by K.W. Kolence by K. Kolence & R. James 


The definitive report on CPE and Called ‘the most carefully 
other uses of computer measure- documented technical foundation 
ment data. Shows how to technically for EDP cost accounting published” 
perform the basic functions of com- by EDP PERFORMANCE REVIEW. 
puting capacity management, in- Uses software work as the basis of 
cluding performance planning and costing and charging. Covers cost 
improvement, workload characteri- planning, workload classification 
zation and forecasting, equipment and forecasting, rate calculations, 
planning, and capacity. determina- charge algorithms, and all related 
tion. All performance measures are topics. oe to a 
related to capacity usage levels transaction charges” Case Study i. a Nati a 
430 pages. included. 300 pages. their installations and 

Report Price: $225 Report Price: $225 just to use this tech- 

(members receive two free copies) (members, $112.50) nique. 

And _ they . don’t 


By M. Curtis Stordahl 


Special to Computerworld 


are not ready to 


jump to a new lan- 
guage — new for Concepts 


To purchase these reports, 
or for further information on reports, Courses, and Institute membership, contact the: 


INSTITUTE FOR SOFTWARE ENGINEERING, 


P.O. Box 637, Palo Alto, CA 94302, (415) 493-0300 method for achieving GDP. 





implied iteration of these goals. 


Ten Terrifying Questions 
to ask a person trying to sell you 
a computerized personnel/payroll system 


Terrifying question number six 


Will it be a hassle every time we need infor- 
mation? Can our Personnel or Payroll 
Departments retrieve information without 

calling in a programmer? Can your 
retrieval system understand English? 


Terrifying question number seven 


Terrifying question number one 


OK, so we're sold on using a system— who's 
going to install it? Are you equipped to do it? 
Can you get it up and running fast? Are 
experts on hand,who have done it before? 
Will you give us tender, loving care : 
while you install our new 








system? Will we get good How flexible is the system? Can we expand 
support after we're it as we grow? Will your people sit down 
up-and-running? and discuss our particular needs and tailor the 
¥ system to them? How comprehensive is your 
ar s Payroll system? What about manpower 
Terrifying question planning, salary and benefits administration? 
number two 


Or health and safety programs? 
Will the system’s value 
exceed its cost? Can you prove it? Exactly 
where will savings come from? How will costs 
be cut? Can you give us figures showing 
Savings in time, money, and better use 
: of our staff? 








Terrifying question number three 


What’s your track record? How many 
systems are actually in operation? 
Do your users boast about the system? 
Are they happy? Will they pass on ~~ seminars, and so forth—for our 
good news? Is there any good news? personnel, payroll, and data 
processing people? Can we talk to other users 
grappling with the same problems? In other 
words, can you help us keep in touch with the 
the industry? 





Terrifying question number eight 
Can you provide a forum— 


Terrifying question number four 
How about documentation? Will we know 
exactly what weve got? Is it easy to understand? 
Can we take the reins quickly? We need high 
quality training and manuals. Will you 
provide these? 


Terrifying question number five 


How about reports for EEO, 
ERISA, and OSHA? Can we 
handle those? I mean really 
handle them. Can we meet 
compliance demands quickly 


Terrifying question number nine 


If we can’t use our computer, must we shelve 
the idea? Can we run the system on your 
computer? Do you have a systems service 
division to help us do our work? What 
other clients do they handle? What kind of 
turnaround can I expect? 


Terrifying question number ten 
Is your organization stable? Are you 
financially secure? Will you still be 
and inexpensively? We'd around five years from now if we 
like to relax on that score. must expand the system? Are 
e you growing? 
& 








Ask InSci for answers to these terrifying questions. Ask us about our flexible, 
economical Human Resource System. Check the references of other systems. We’ve been 
in this business for eleven years. We'll help you define your needs and show you the best 

way to get the job done. The difference between sales claims 
and up-and-running systems is significant. InSci delivers the software 
and then installs it to your satisfaction. Ask InSci. We have the right answers. 


Memphis Office 





nm 


Reply to Dept. CW-10 
Headquarters, 
Eastern Division Midwestern Division Central Division Western Division Clark Tower 

95 Chestnut Ridge Road 2625 Butterfield Road 4204 Gardendale 2710 Sand Hill Road 5100 Poplar Avenue 
Montvale, New Jersey 07645 Oak Brook, Illinois 60521 San Antonio, Texas 78229 Menlo Park, California 94025 Memphis, Tennessee 38137 
201-391-1600 312-986-1620 512-690-0110 415-854-1903 901-761-1845 


Top-down structured coding has been 
the normal technique for goal directed 
programming (GDP). PL/I is one of the 
few languages readily adaptable to top- 
down work, but many DP departments 


Techniques 


have to make such a switch because top- 
down programming is not the only 


In GDP, we need the ability to group 
statements to define individual goals and 


Avoids Need to Switch to PL/I 


In PL/I, we can group statements into 
DO groups by placing the statements 
between a DO and an END. In PL/I, we 
can group statements into DO groups by 
placing the statements between a DO and 
an END. In Cobol, we can group state- 
ments into paragraphs by placing them 
in the B margin, following a paragraph 
name in the A margin. 

Implied iteration in PL/I is accom- 
plished by an IF condition THEN DO and 
a DO WHILE (condition). In Cobol, we 
can use the IF condition PERFORM para- 
graph-name and the PERFORM para- 
graph-name UNTIL condition. 

Suppose we were given a top-down algo- 
rithm and were asked to code it into 
Cobol. First, we would identify the 
groups by nesting level and place them 
into paragraphs. Then we would substi- 
tute the DOs with PERFORMs. 

Thus, if we were given the following 
top-down algorithm: 


NEST 

11F A THEN DO; 

STATEMENT 1; 

IF B THEN DO; 
STATEMENT 2; 
DO WHILE C; 

STATEMENT 3; 
END; 
STATEMENT 4; 


NNWWRARWWNN 


END; 
STATEMENT 5; 


This can now be transformed into the 
following Cobol-like code: 


NEST-1. 
IF A THEN PERFORM NEST-2. 
STOP RUN 

NEST-2 
STATEMENT 1. 
IF B THEN PERFORM NEST-3. 
STATEMENT 5S. 

NEST-3. 
STATEMENT 2. 
PERFORM NEST-4 UNTIL C. 
STATEMENT 4. 

NEST-4. 
STATEMENT 3. 


‘Eurocomp’ Papers 
Now in Two Volumes 


LONDON — Published in two volumes, 
the proceedings of the European Comput- 
ing Congress (Eurocomp) held here earlier 
this autumn [CW, Sept. 20, 27] are now 
available from the meeting sponsors, On- 
line Conferences Ltd. 

Reflecting the makeup of Eurocomp 
itself, one of the books has all the papers 
presented on computer performance 
evaluation. The other volume covers the 
software engineering presentations. 

Because of the differences in subject 
matter and the possibility that individual 
readers might be interested in one but not 
both, the books are separately priced. 

The firm is on Cleveland Road, Ux- 
bridge, Middlesex UB8 2DD, England. 


Mumps Guide Available 


ST. LOUIS — A 12-page pocket guide to 
the Mumps language [CW, Sept. 13] has 
been prepared by and is available free 
from the Mumps Users’ Group (MUG), 
according to Joan Zimmerman. 

Single copies of the guide can be re- 
quested from Zimmerman, MUG, 700 
South Euclid Ave., St. Louis, Mo. 63110. 





== 
‘We've Been Doing It Top-Down Since 
the Advent of the First-Generation Aba- 
cus.’ 








IN FIELD ENGINEERING, 
THERE IS ONLY ONE ALTERNATIVE 


And that's no exaggeration, either. 

Ifs something we can back up 
with fact after fact. 

Did you know, for instance, that 
over seven thousand 3330-disk 
drives are maintained by Itel? We 
also maintain over 400 million bytes 
of independent add-on monolithic 
main memory. 


TO ITEL. 


And when we say maintained, 
we mean just that, We mean main- 
tained 24-hours-a-day, 7-days-a- 
week. By more than 500 Customer 
Engineers. In over 100 locations, 
worldwide. 

Ifs this kind of all-out creative 
effort that has put us right up there 
with IBM. Not only in field engineer- 
ing. But in systems and software. 

In computer capability. 

When it comes to experience 
and reputation, it’s either IBM. 
Or Itel. 


When you get to price/ 
performance, however, there is 
no alternative. 

There is only Itel. 


TEL. 


Data Products Group 

One Embarcadero Center, 
San Francisco, California 94114 
Telephone (415) 983-0000 
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On-Line DBMS Backs Health Care Delivery Research 


SAN JOSE, Calif. — A research 
group at the Kaiser/Permanente 
Clinic here is investigating a 
systematic approach to improv- 
ing health care delivery in a pre- 
paid setting. Early in this effort, 
the project leader began to look 
for a data base management 
system (DBMS) that could help 
him. 

The principal thrust of the 
project is to identify the health 
status profile of the member 
population, to recognize health 
risk factors in individual mem- 
bers and to perform the neces- 


sary health testing, health educa- 
tion and health maintenance 
functions to keep the overall 
population at the highest possi- 
ble level of health. 

To accomplish this, an exten- 
sive data base was developed on 
a sample volunteer population of 
5,000 patients. Over 1,000 data 
elements are stored per patient, 
consisting of medical chart infor- 
mation, past medical history, 
psychosocial, demographic and 
statistical data. 

Dr. Robert Harrington, princi- 
pal investigator of this Depart- 


& . rere AA SA NAME per” i 


ment of Health, Education and 
Welfare-funded project, and 
physician-in-chief of the San 
Jose medical facilities, asked 


Data 
Basics 


Con Koreneff, his project di- 


rector, to organize the data so 
quick retrieval would be possible 
to support the needs of the mul- 
tidisciplined research staff. This 


Fs et ie 


research staff consists of doc- 
tors, nurse practitioners, psy- 
chologists, health educators, bio- 
statisticians and outside consul- 
tants, including several Ph.D. 
candidates who are writing their 
theses around the project results. 

The questions asked of the 
data base by this mixed group of 
researchers may involve correla- 
tions between any two or more 
elements of data. Since the ob- 
jective is to develop an algorithm 
for ‘‘treatment seeking be- 
havior’”’ and “risk factors,” the 
researchers are not discounting 





You're outgrowing your 3270. 
Now what? 


Things really bloomed when you 
first put your 3270 on line. 

But now your system's growing like 
a jungle. 

Your phone lines or your mainframe 
go down...so your 3270 just sits idle. 

And when everything is working, 
your lines jam up and your mainframe 
bogs down...so your 3270 works a lot 
more slowly than you'd expect. 

Errors keep cropping up, but your 
3270 can't weed them out. 

And you'd like to keep a small data 
base at your terminal... but your 3270 
can’t handle that. 

Solution? Add or replace with the 
Sanders 8170. 

The Sanders 8170 is completely 
compatible with the 3270. Emulates 
it 100%, without requiring debugging 
or new software. Costs less, too. 

As you grow, Sanders enhance- 
ments keep your 8170 growing by 


distributing the processing...without 
wiping out your software investment. 
When your phone lines are clogged 
or down, Sanders Queued Transaction 
Handling stores your data locally until 
your mainframe becomes available. 
Operator errors? Sanders Local 
Validation and Arithmetics catch 
errors on the spot. Sanders Local File 





Reference lets you see names or 
descriptions whenever you enter an 
account number. 

Sanders Local Format Storage 
speeds up your operation by eliminat- 
ing the transmission of lengthy formats. 
Sanders Automated Keystrokes give 
you multi-key entry from a single key 
depression. And Sanders Formatted 
Local Print lets you select, rearrange, 


and print data without host intervention. 


Sanders 8170, The Intelligent 
Answer. Immediately available, so you 
can replant before you get lost in 
the jungle. 


pS DATA NUE Ri P 


Sanders Associates, Inc 


Home Office: Daniel Webster Highway South, Nashua, New Hampshire 03061 (603) 885-6685 « Sales Offices: California (415) 692-2485; (213) 641-4613 « 
Colorado (303) 771-4380 * Connecticut (203) 246-7289 » Florida (305) 592-7424 * Georgia (404) 451-8815 « Illinojs (217) 529-0221; (312) 693-2087 * Louisiana 


(504) 887-7904 « Massachusetts (617) 899-9061 * Michigan (313) 649-3660 


(609) 665-3350 * New York (212) 489-7750 « North Carolina (704) 527-2642 * Ohio (216) 888-7300 « O} 


Texas (713) 681-5821; (214) 233-0691 » Virginia (804) 270-0602; (703) 920-5204 * Washi: 
Germany [Frankfurt] 67 80 39 » UK [London] (01) 499-9452; [Manchester] (061) 228-3565 « international Distributors: 
Denmark [Copenhagen] 14.63.04 « Italy [Milan] 34.44.59 « Japan [Tokyo] 543-7611 » New Zealand [Lower Hutt) 664-149 « Venezuela [' 


* Minnesota (612) 854-5695 « Missouri (314) 647-1111 ¢ New Jersey (201) 636-0722; 
klahoma (405) 235-1421 « Pennsylvania (412) 563-3313 « 
on (206) 363-3930 * Wisconsin (414) 543-6240 International Subsidiaries; 


Australia [North NSW] 888-8111 « 
] 781-8888 


*Trademark of Sanders Associates, Inc. 


any information as a possible 
predictor of criterion variable. 


An on-line terminal environ- 
ment is superior to batch in such 
an effort because it allows re- 
searchers to ask a series of ques- 
tions in an interactive fashion. 
They are free to pursue whatever 
ideas occur to them on the basis 
of previous interactions, without 
having to wait out the turn- 
around imposed by batch proc- 
essing and then trying to recall 
exactly why they took the last 
step or what they wanted to do 
next. 


Ultimately, the Nomad DBMS 
on the National CSS network 
was selected as the best vehicle 
for the project. With its rela- 
tional capabilities, it permits the 
flexibility of accessing large 
amounts of data from a single 
structure without extracting sub- 
sets of data to fit limited struc- 
tures, Koreneff said. 

This project has been on-going 
for three years and has been 
renewed for three more. Harring- 
ton and Koreneff feel the data 
management concepts developed 
in this project are a prototype 
for future health care delivery 
systems. 


DBA Meeting Set 


PHILADELPHIA — The Whar- 
ton Seminar on Data Base Ad- 
ministration (DBA) will be held 
at the University of Pennsylvania 
early next month, according to a 
Wharton spokesman. 

The meeting, on Dec. 9-10, will 
consider the technical, organiza- 
tional and economic issues fac- 
ing the practicing data base ad- 
ministrator. One of the features 
will be the presentation of re- 
sults of a DBA survey, he added. 

The fee for the seminar is 
$125, he said. 

More information is available 
from Prof. Richard Hackathorn, 
Dept. of Decision Sciences, 
Wharton School/CC, University 
of Pennsylvania, Philadelphia, 
Pa. 19174. 


For Lease 


Teletype* 
Model 33ASR 
with tape 
perforator 
and reader— 


$63**per month 


on 1-year lease 


Model 33KSR 
send /receive— 


$48**per month 


on 1-year lease 

Includes nationwide 
maintenance service. 
Call or write: 

RCA Service Company 

A Division of RCA 

Technical Services 

Bldg. 204-2, Camden, N.J. 08101 


Phone (609) 779-4129 
*Registered trademark of Teletype Corp. 


**slightly higher for 90-day lease. 
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Supports DOT and Education Centers 


California Network Marks ‘Firsts’ for Bell, PT&T 


By Ronald A. Frank 
Of the Cw Staff 

SAN FRANCISCO — Pacific Telephone 
& Telegraph Co. (PT&T) has been oper- 
ating a packet-switched digital data net- 
work for the State of California since 
early this year. 

The transparent user network supports a 
variety of terminals including asynchro- 
nous and synchronous devices operated 
by the California Department of Trans- 
portation (DOT) and the state’s system of 
19 colleges and universities. 

Called the Automatic Telecommunica- 
tions Switching System-Data Services 
(ATSS—DS), the network marks several 
firsts for PT&T and the Bell System, 
according to a PT&T spokesman. 

The network utilizes non-Bell switching 
equipment provided by Computer Trans- 
mission Corp. (Tran), which is installed 
and supported by PT&T. 

It is the initial packet-switched service 
operating within the Bell System, al- 
though the Transaction Network Service 
(TNS), available from some Bell com- 
panies, has certain packet-type char- 
acteristics, but it does not support the 


Datapoint Extends DP Functions 


SAN ANTONIO, Texas — Datapoint 
Corp. has expanded and extended the 
functions of the terminal-based DP sys- 
tem into the telephone facility usage area 
with the introduction of Infoswitch. 

Datapoint’s computer-based Infoswitch 
is basically a Datapoint 1100 terminal 
system with console, CRT, typewriterlike 
keyboard and disk or diskette drives 
coupled with telephone switching equip- 
ment developed by the company, a 
spokeswoman said. 

It is designed to interface and supple- 
ment a user’s existing Centrex on PBX 
telephone system and controls and ac- 
count’s for long-distance telephone facil- 
ity usage on Wats. foreign exchange (FX), 
tie lines or other voice communications 
facilities to achieve the optimum line 
utilization, the company claimed. 

In addition to the system’s dynamic 
routing functions, it records information 
on each call on either cassette- or car- 
tridge-tape, it said. 

Dual-Processor Arrangement 

A dual-processor arrangement utilizes a 

microprocessor switching matrix with a 


built-in 16K program and 4K of data 
space, the spokeswoman noted, adding 


the intelligent switch is factory program- 
med. 

It also comes with an intelligent real- 
time controller —a standard Datapoint 
CPU with 48K of internal user mem- 
ory —for functions such as call logging, 





broad range of terminals handled by 
ATSS-DS, the spokesman stated. 


300 Terminals 


The private line network includes 27 
Tran multiplexers installed at _ state 
agency offices that are connected to the 
network, About 300 terminals are oper- 
ating on the network including equip- 
ment from Hazeltine, Univac, Teletype 
Corp. and others, he indicated. 

Most of the traffic is generated from 
asynchronous terminals to CPUs, although 
the net is also transparent to synchronous 
devices. Any two terminals on the net- 
work can transmit data to each other 
although most of the net is used to access 
CPU information from terminals op- 
erating in an interactive mode. 

Terminals with traffic establish a virtual 
connection to transmit data on the net- 
work. When a terminal makes a “bid for 
service,” it identifies itself with an auto- 
baud character that includes the speed of 
data and the code that will be used. 

After receiving an acknowledgement 
character from the network, the terminal 
operator keys in the address of the called 


system monitoring and management re- 
port generation, according to Datapoint. 

The system includes a standard type- 
writer-like keyboard, 11-key numeric 
keyboard, five control keys and an 80- 
column by 12-row CRT. It can also sup- 
port a printer for hard-copy output of 
system utilization data, the spokeswoman 
said. 


Communications Controller 


The communications controller is mi- 
croprogrammed to act as a dedicated 
manager for all details of call placement 
including a caller identity number, the 
phone number dialed, time of day, date 
and the type and duration of the call. 

The controller can also offer uninter- 
rupted long-distance service in the event 
of CPU or other system failure, according 
to the firm. 

The storage media include diskette 
drives capable of 250K-byte storage each 
and cartridge disk systems that each store 
5M bytes of data, according to the 
spokeswoman. 

Two diskette drives or one cartridge 
drive system come with basic Infoswitch 
systems which can be upgraded to four 
diskette drives or two  cartridge-drive 
systems for maximum storage of 1M and 
10M bytes, respectively, she added. 

In operation, the caller enters an identi- 
ty number and dials the long-distance 
number. The identity number is checked 
by the system for the associated em- 


You may be familiar with the AJ 832, our 


location and data is ready to be trans- 
mitted. 

Connection to the network takes less 
than one second, the spokesman said. 

The network supports devices operating 
in Ascii, Ebcdic, and correspondence 
code. Binary Synchronous terminals are 
also accommodated, but only the asyn- 
chronous data is packetized on a char- 
acter basis, he noted. 


Three Line Levels 


Three levels of lines exist. The terminal 
connects to a multiplexer which in tum 
handles multiple-terminal traffic and di- 
rects it to the nearest switch point. Traf- 
fic between switches is considered the 
long-haul segment of the network and 
this interswitch traffic is packetized. 

Start and stop bits are stripped of mes- 
sages and packets are assembled ranging 
from a few characters to about 100 char- 
acters in length. A packet is transmitted 
once every 100 msec forming a time slot 
on the net. 

At present, two main switch points in 
Los Angeles and Sacramento, Calif. are in 
operation. The Sacramento switch, where 


to Phone Area 


ployee-usage privileges. 

When all of the applicable fixed cost 
lines are busy, Infoswitch can hold the 
call until a facility is free or, if the caller 
identity number permits, use the direct- 
distance dial (DDD) lines after a warning 
tone has signaled the more expensive line 
utilization, the company claimed. 

Features in addition to transaction iden- 
tification information include speed num- 
bers for regularly dialed numbers, multi- 
stage call holding and remote access func- 
tions, Datapoint said. 

The basic six-trunk Infoswitch/6 comes 
with two diskettes with controller, key- 
board and display, switching controller 
and matrix, CPU, tone receiver, termina- 
tion cabling and the Infoswitch software 
package for $35,000, the company said. 

The same Infoswitch/6 with cartridge 
disk instead of diskettes costs $46,900 
and leases of one to five years are avail- 
able, according to the spokeswoman. 

There is a monthly maintenance and a 
one-time installation charge for each type 
of system, she added. 

A line of peripherals for Infoswitch is 
available from the company including a 
printer, tape transports, remote data col- 
lection interface, remote communications 
link, tone digit receivers and backup 
power supplies, Datapoint said. 

Deliveries of Infoswitch will begin in the 
first quarter of 1977, the firm said from 
9725 Datapoint Drive, San Antonio, 
Texas 78284. 
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the Department of Transportation DP 
center is located, also acts as the network 
control center for the system. 

Most of the interswitch lines in the 
network operate at 4,800 bit/sec with 
Bell 208 data sets. There is some higher 
speed traffic from remote batch terminals 
at 9,600 bit/sec and these use Bell 209 
data sets. 

Terminals now on the network operate 
at speeds from 10 char./sec to 4,800 
bit/sec and the interswitch lines may be 
upgraded from 9,600 bit/sec to 50k bit/ 
sec soon, the spokesman said. 

By spring 1977, the full network is 
scheduled to be operational and four 
main switch points will be interconnected 
with alternate routing capabilities for 
most parts of the system, he stated. 

The full network will service five state 
agencies spanning 500 miles across most 
of California. 


Current Tariff 


The ATSS-DS network is operated un- 
der a tariff that includes the usual equip- 
ment charges in addition to private line 
intrastate rates. The current tariff is appli- 
cable to the ATSS-DS service, but the 
spokesman said the firm is evaluating the 
possibility of providing a similar service 
to other data users. 

The present tariff makes no provision 
for the volume of traffic being handled 
on the network. Instead, a magnetic tape 
of traffic per site is generated at the 
Sacramento net control center and this 
data is used by state officials to allocate 
network charges among the various using 
sites. 

It is expected that a similar service for 
business users would include another rate 
component based on the volume of traf- 
fic being transmitted on the network, the 
spokesman said. 

The network makes use of portions of 
the Bell Dataphone Digital Service (DDS) 
network for interswitch links, but at 
present it is not an all-digital service. 

Representatives of AT&T and other Bell 
System operating companies have visited 
the ATSS-DS facilities and similar services 
are being evaluated although no definite 
decisions have yet been made, the spokes- 
man reported. 


Correction 


National Semiconductor Corp.’s Corpo- 
rate Data Center is presently using the 
MVT Wylbur software originally devel- 
oped by Stanford University, not Opti- 
mum Systems, Inc. (OSI) Wylbur, [CW, 
Oct. 251. 

In the near future, the center will 
change over to software called MVS Men- 
text from Mentel, Inc. of Palo Alto, 
Calif., which has a command structure 
which looks like Stanford’s Wylbur. 
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very popular “daisy” keyboard printer 
terminal. Something you may not know 
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for those who need a plotting function. 
We call it Ultraplot. Ultraplot allows the 
AJ 832 to act as an X-Y plotter for charts, 
graphs, and diagrams — printing in incre- 
ments of 1/60-inch (horizontal) and 
1/48-inch (vertical). And it does it twice 
as fast as before. 

But there’s still more. When you order 
the AJ 832 with Ultraplot you'll get AJ’s 
Cal-Comp compatible FORTRAN software 
and a programming manual at no '‘addi- 
tional charge. Timesharing systems and 
in-house systems nationwide already have 
the software up and running. 

If you'd like to know more, talk to us 
about ULTRAPLOT. 





Marketing Dept., Anderson Jacobson, Inc. 
1065 Morse Ave., Sunnyvale, CA 94086 i 


Please send me the AJ 832 Brochure that will tell me 
about ULTRAPLOT and all the other great options. 
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By John P. Hebert 
Of the CW Staff 

NEW YORK — Computer terminals in 
the intensive care units (ICU) of the Mt. 
Sinai Hospital here and another facility in 
Texas are reportedly helping to reduce 
the incidence of unexpected, life- 
threatening events for heart surgery pa- 
tients. 

The terminals and heart and lung moni- 
toring equipment have reduced sudden 
critical complications from 12% to .2% 
for patients recovering from cardiac sur- 
gery and have forced doctors and nurses to 
be acutely aware of their patients’ condi- 
tions, according to a Mt. Sinai spokes- 
man. 


‘Somewhat Crude’ Terminals 
Eight to 10 terminals are located in the 
Mt. Sinai ICU while two similar terminals 
monitor heart surgery patients at Wilford 
Hall Air Force Hospital at Lackland Air 
Force Base in San Antonio, Texas. 


KE) COMPUTERWORLD 
Hospitals’ Terminals Aid Heart Patients Recovery 


The “somewhat crude” CRT terminals, 
according to Hillard Fitzkee, their code- 
veloper and a biomedical engineer at Mt. 
Sinai, are alphanumeric devices with 
graphic capabilities and computer-con- 
trolled matrices. 


Six additional terminals are located in 
doctors’ offices to facilitate access to a 
particular patient’s file, he noted. 

These terminals, along with the two in 
Texas, are linked to a 48K, 16-bit-word 
IBM 1800 data acquisition unit in New 


Terminal Transactions 


They are quite unlike typical business- 
type computer terminals because they 
have a finer resolution, required for the 
patient trend analyses, than do ordinary 
graphics terminals, Fitzkee said. 

The 18-bit units, modified by Fitzkee 
and coworker Richard DeAsla, are based 
on Princeton Electronics Products (PEP) 
CRT graphics terminals. The units op- 
erate with Tektronix, Inc. storage tubes 
equipped with Ascii keyboards made by 
Microswitch Corp., Fitzkee said. 
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York with four partitions, 22K of vari- 
able core and four IBM 1810 disk drives 
capable of holding 2M words of patient 
information, he said. 

The system is used for a variety of 
reasons, he explained. It helps to inte- 
grate information from monitoring equip- 
ment at the bedside. It also relieves doc- 
tors and nurses of calculating intravenous 
drug dilution ratios and compiling clerical 
data on the patients, in addition to mak- 
ing all compiled data easily retrieved, 
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Fitzkee said. 

Another — actually the most impor- 
tant — function is automatically analyz- 
ing the condition of an open-heart sur- 
gery patient “on a breath-by-breath ba- 
sis,” rather than having to wait 30 min- 
utes or more for laboratory analysis, he 
said. 

In this way, he explained, the doctor 
can immediately determine if the pa- 


‘tient’s blood has too much or too little 


vital gas content in the critical 24- to 48 
hours following the operation. 


Being able to tell how fast the patient’s 
condition is changing is most helpful, he 
continued. It has made doctors more 
aware of problems with postsurgery pa- 
tients, eliminating the “ignorance is bliss”’ 
attitude unwittingly held by physicians 
supported by conventional equipment, he 
remarked. 


High Reliability 


The IBM 1800 process control machine 
was chosen for the medical application 
because of its high reliability, Fitzkee 
said, noting it is located in a room with 
primary and backup air conditioning 
equipment and un uninterruptible power 
supply. 

The computer is running every hour of 
every day to service the terminals here 
and in Texas, he said. 

Four analog signals send information to 
the CPU from a location between the 
patient and a mechanical respirator, 
monitoring 16 derived variables such as 
breath rate, oxygen consumption and car- 
bon dioxide content, Fitzkee said. 

The CPU “looks” at the patient’s wave 
forms every 10 minutes for a trend analy- 
sis and assessment, although there is a 
special command for specifying two- 
minute-interval analyses to stabilize the 
patient, he said. 

The analyses are displayed on the CRTs 
in the form of graphics and alphanumeric 
— for the physicians’ use, he 
said. 


Communications Link 


At the Wilford Hall Hospital, informa- 
tion is sent through a communications 
link Fitzkee and DeAsla built from com- 
mercially available hardware because the 
standard communications adapter from 
IBM would have been too expensive for 
the additional core required for its opera- 
tion, he explained. 

The communications link is run on a 
synchronous start/stop basis at 2,000 bit/ 
sec over dedicated voice-grade lines, he 
said, adding the error rate is low and the 
link is quite reliable. 

The data from Texas passes through five 
channels on one half of the full-duplex 
line, with four channels for raw analog 
signals and the other channel digitally 
encoded for the key code commands, he 
said. Processed data returning from Mt. 
Sinai is all digital in format, he noted. 


Part of Evaluation Study 


The ongoing project at the Air Force 
hospital is part of an evaluation study to 
determine a standardized monitoring sys- 
tem for all hospitals in the U.S. with 400 
beds or more, he said. 

IBM will be involved in developing the 
bedside units, Fitzkee said. He also noted 
the system was developed 10 or 11 years 
ago by Dr. John Osborne of the Pacific 
Medical Center in San Francisco in co- 
operation with IBM. 

Mt. Sinai was connected by phone lines 
to the West Coast center for two years 
before setting up its own system about 
two years ago, he indicated. 

One of the reasons why more of these 
units are not in operation is that there is a 
large overhead cost for the computer and 
terminal monitoring equipment. It costs 
$30,000 to $35,000 for each bed, Fitzkee 
said, adding Mt. Sinai currently monitors 
12 beds, although the system is capable 
of monitoring a total of 26. 
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(Publishers’ Prices shown) 


49345. FUNDAMENTAL CONCEPTS OF 
PROGRAMMING SYSTEMS. Jeffrey D. UIll- 
man. Anexcellent one-volume refresher course on 
computer science for the professional —and a valu- 
able reference covering in detail all information 
from machine fundamentals to sophisticated pro- 
gram proofs. Completely up-to-date, covers ‘‘goto- 
less’ programming techniques, top-down design 
and much more. $14.95 


55410. INFORMATION TECHNOLOGY: The 
Human Uses of Computers. Harry Karzan, Jr. 
Offers a comprehensive synthesis of the computer 
and information sciences—from how computers 
work, through how they are programmed, to the 
future of cybernetics. $11.95 


81880. SYSTEMS ANALYSIS TECHNIQUES. 
Edited by J. Daniel Couger and Robert W. Knapp. 
How to properly evaluate an existing system, 
determine managerial information requirements, 
and assess the benefits of computerization of a 
management system. $15.95 


81860. SYSTEMS: Analysis, Administration, 
and Architecture. John W. Sutherland. Contains the 
most comprehensive inventory of system concepts 
ever assembled. Covers everything from system 
control and design, to system structure, to Bayes- 
ian analysis. $13.95 
59940. MANAGEMENT INFORMATION 
SYSTEMS. Paul Siegel. A wide-ranging and au- 
thoritative overview of MIS. Planning, forecasting, 
modeling, decision-making, establishing MIS 
roles, and implementation of MIS—are all thor- 
oughly covered. $16.95 


76920. SCIENTIFIC ANALYSIS ON THE 
POCKET CALCULATOR. Jon M. Smith. Shows 
how any inexpensive pocket calculator can easily 
be used to handle complex computations. Covers 
everything from how to evaluate the roots of 
polynomials to how to evaluate hypergeometric 
functions. $12.95 
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34150. APPLIED DATA MANAGEMENT. 
Charles T. Meadow. A practical approach to data 
bases. Covers data structures, communication, 


organization, design and management, aN a 
17.95 


56225. INTRODUCTION TO COMPUTER 
BASED INFORMATION SYSTEMS. J. Daniel 
Couger and Fred R. McFadden. 650-page volume on 
how to go about setting up a computer based 
information system. Covers important hardware 
and software concepts, data communication skills, 
system analysis and design techniques—every- 
thing! $15.95 


42035. THE DESIGN OF REAL TIME AP- 
PLICATIONS. Maurice Blackman. Totally practi- 
cal guide shows how to design and implement data 
processing projects using real time modes of pro- 
cessing. Counts as 2 of your 3 books. 2 


39545. COMPUTER OUTPUT MICROFILM 
SYSTEMS. Robert F Gildenberg. A complete 
guide to the design and implementation of a 
computer-output-microfilm system. Describes the 
various types of COM recorders and microfilm 
indexing techniques available, and shows how to 
choose a COM recorder, cost justify equipment, 
and more. $10.95 


78335. SIMULATION USING GPSS. Thomas J. 
Schriber. The first thorough explanation of GPSS 
and its uses. Includes 27 GPSS case studies and 
over 300 problems which serve to clarify the cuts 
by-step analysis of all the details of the GPSS 
language. Introduces the basic concepts of queuing 
systems modeling and examines use of non-uni- 
form distributions in GPSS. Offers a seminar of 
selected GPSS/360 features. $16.95 


84430. TOWARD CREATIVE SYSTEMS DE- 
SIGN. Henry C. Lucas,Jr. Advocates a new user- 
oriented approach to the design and implementa- 
tion of computer-based information systems. 
Demonstrates how users (rather than systems 
analysts) can design their own systems. $12.00 


62745. MINICOMPUTER SYSTEMS— 
ORGANIZATION AND PROGRAMMING 
(PDP-11). Richard H. Eckhouse,Jr. Spells out gen- 
eral computer organization and assembly language 
programming, and offers a complete guide to all 
important minicomputer concepts, operations, 
and applications. $15.95 


41690. DATA PROCESSING ORGANIZA- 
TION AND MANPOWER PLANNING. Dick 
H. Brandon. As president of an international man- 
agement and technical consulting firm, Brandon 
spent years devising techniques for manpower 
utilization and organizational development for use 
in data processing consultation. Now he has re- 
vealed, in detail, the principles his firm so suc- 
cessfully used. $14.95 


41665. DATA-PROCESSING PROJECT MAN- 
AGEMENT. Thomas R. Gildersleeve. A step-by- 
step guide to the development of a data processing 
system. Stressing broadly applicable concepts, it 
presents a systematic approach to project manage- 
ment. $14.95 


52215. HANDBOOK OF DATA PROCESSING 
ADMINISTRATION, OPERATIONS, AND 
PROCEDURES. S. R. Mixon. Offers a future- and 
user-oriented system for designing, documenting, 
and controlling computer center projects. Plus a 
wealth of practical information on systems and 
programming techniques, project management 
methods, documentation standards, COBOL lan- 


guage standards, and staff training. Counts ¢ 2 of 
4 


your 3 books. 95 


67780. PEOPLE-ORIENTED COMPUTER 
SYSTEMS. Edward A. Tomeski and Harold 
Lazarus. ioe a systems approach to orga- 
nization, MIS, the impact of computers on 
management and organizations, the use of the 
computer for training and development, and social 
issues of the computer. $1 


84385. TOP-DOWN STRUCTURED PRO- 
GRAMMING ee Clement 
McGowan and John R. Kelly. Lays out the basic 
theory and spells out the applications of this 
powerful new technique. Addressed to experi- 
enced programmers, it emphasizes guidelines, 
techniques, and actual code. $14.95 


65915. OPERATING SYSTEMS PRINCI- 
PLES. S. Kurzban, T. S. Heines, and A. P Sayers. 
Provides a thorough understanding of operating 
systems by identifying the many levels of hardware 
and software that make up a modern system and 
then carefully explaining the complex interactions 
that occur among them. $16.95 


39870. COMPUTER DATA MANAGEMENT 
AND DATA BASE TECHNOLOGY. Harry Karz- 
an, Jr. Spells out the ABCs of data base systems, 
lays out the functions of these systems, and dem- 
onstrates which factors are important in deciding 
how each should be performed. $15.95 


42045. DESIGN OF MAN-COMPUTER DI- 
ALOGUES. James Martin. Penetrating study of 
how effective interaction can be achieved between 
man and machine. Surveys the elements of the 
equipment used in interactive systems, the basic 
processes involved, and system application. Counts 
as 2 of your 3 books. $22.50 


60405. MANAGING A PROGRAMMING 
PROJECT. Philip W. Metzger. Sound advice on 
how to manage a project from the definition and 
design stage through testing to installation and 
operation. ‘*. .. readable and full of ‘how-to-do-it’ 
advice.’ — Data Management Book Review. $15.00 


describing the coming Main Selection and Alter- 
nate Selections, will be sent to you 15 times a year 
at 3-4 week intervals. e If you wish to purchase 
the Main Selection, do nothing and it will be 
shipped to you automatically. e If you prefer one 
of the Alternates, or no books at all, simply 
indicate your decision on the reply form always 
enclosed with the News and mail it so that we 
receive it by the date specified. e The News is 
mailed in time to allow you at least 10 days to 
decide if you want the coming Main Selection. If, 
because of late mail delivery of the News, you 
should ever receive a Main Selection without 
having had the 10 day consideration period, that 
Selection may be returned at Club expense. @ 
Continued membership past the trial period 
brings you the added benefits of our Bonus Book 
Plan—an important way to save even more, at 
least 70% off publishers’ prices. 












82560. TECHNIQUES OF PROGRAM 
STRUCTURE AND DESIGN. Edward Yourdon. 
Lucid discussion of top-down structured program- 
ming. Over 300 illustrative problems, 90 valuable 


references, and four demonstration projects. 
$16.95 


44900. ENCYCLOPEDIA OF COMPUTER 
SCIENCE. Edited by Anthony Ralston and Chester 
L. Meek. Contains 470 articles, 1550 pages of the 
latest accurate information on hardware, software, 
systems, theory, economic, social, and profession- 
al issues, by 208 leading experts like Chapin, 
McCracken, Lee, Eckhouse, London and many, 
many more. The first one-volume encyclopedia 
designed especially for the computer professional. 
Counts as 3 of your 3 books. $60.00 


82180. SYSTEMS PROGRAMMING: Concepts 
of Operating and Data Base Systems. David K. 
Hsiao. A broad introduction covering assembly 
systems, input output operations, batch processing 
operating systems, data base managers, more. Well 
done. $16.95 





IMPORTANT GUARANTEE! Examine your 3 
introductory books for 10 days. If not delighted, 
simply return them and your membership will be 
canceled. You pay nothing, owe nothing. 
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' The Library of Computer 7-4AD ! 
and Information Sciences : 
Riverside, New Jersey 08075 


Please accept my application for membership and 
send me the three volumes indicated, billing me 
only $1 each. I agree to purchase at least three 
additional Selections or Alternates during the 
first 12 months | am a member, under the club 
plan described in this ad. Savings range up to 30% 
and occasionally even more. My membership is 
cancelable any time after I buy these three books. 
A shipping and handling charge is added to all 
shipments. 


3 books for $1 each. 
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Kit Allows Testing 


PROVIDENCE, R.I. — International 
Data Sciences, Inc. (IDS) has intro- 
duced its Model 25 full-duplex long 
word converter, designed for installa- 
tion in any Western Electric Co. 914B 
or Sierra Electronic Corp. 1914B data 
test set. 

The Model 25 reportedly extends the 
capability of the test set to allow the 
full-duplex testing necessary to per- 
form loopback tests and two-way, end- 
to-end tests of data transmission links. 

It is a kit consisting of two printed 
circuit boards and hardware; a control 
panel; harnessing; and a switch-mark- 
ing overlay, IDS said. 

Installation of the kit device adds a 
2,047-bit test pattern transmitter and 
receiver, the firm said. 

The converter is priced at $750 from 
IDS at 100 Nashua St., Providence, 
R.I. 02904. 





365 Maple Avenue, Torrance 









(25) COMPUTERWORLD 
Detachable Keyboards Also Debut 


November 15, 1976 





Adds Introduces Burroughs-Compatible Terminals 


HAUPPAUGE, N.Y. -— Applied Digital 
Data Systems, Inc. (Adds) has expanded 
its line of CRT terminals with a unit 
designed to work with Burroughs main- 
frames and detachable keyboards for its 
standard Consul terminal products. 

The Consul 980B is being offered as an 
alternative to or replacement for Bur- 
roughs TD 700 and TD 800 series of 
terminals, according to an Adds spokes- 
woman. 

The unit offers additional standard fea- 
tures compared with the Burroughs termi- 
nals such as graphics capabilities; a secur- 
ity keylock; program attention and pro- 
gram function keys; a separate function 
keypad; and a separate numeric keypad, 
the spokeswoman noted. 

The numeric keypad can be converted 
at no charge to a _ user-programmable 
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function keypad, she said, adding it can 
still be used as a numeric keypad after 
conversion. 

The Consul 980B also includes a full 
96-character Ascii keyboard, parallel and 
serial peripheral interfaces; and communi- 
cations speed capabilities up to 9,600 
bit/sec. 

Adds thermal and impact printers can 
be attached directly to the 980B to allow 
local printing; the printer offered by Bur- 
roughs for its terminals must be attached 
to the terminal controller, which pro- 
hibits local printing, Adds said. 

The Consul 980B can operate either 
synchronously or asynchronously with all 
mainframes in the Burroughs B1700 
through B7700 lines, according to Adds. 

The 980B’s CRT displays 1,920 upper 
and lower case Ascii characters in a 5 by 
7 dot matrix format and includes simul- 
taneous graphics and alphanumeric infor- 


WS Micro-Based Terminal 
Designed for Industry 


EDINA, . Minn. — The Computer Divi- 
sion of The Warner & Swasey Co. (WS) 
has introduced the RT-4, a microcom- 
puter-based intelligent terminal system in- 
tended for heavy industrial applications. 

The RT-4 consists of a family of 4-bit 
microcomputer modules built around the 
Intel 4040. It can be used in energy 
management, remote process monitoring 
and control, security systems and ma- 
chine safety monitoring systems, the 
company said. 

The terminal system is comprised of a 
series of modules mounted on a mother- 
board, which includes a watchdog timer. 

Available modules include a CPU; a 
memory module with 1K- by 8 bits of 
programmable read-only memory and 
320- by 4 bits of random-access memory, 
WS said. 

The system is contained in a wall- 
mounted oil- and dust-tight enclosure 

A basic RT-4 system with CPU, mem- 
ory, eight photo-isolated inputs, eight 
outputs, 20- or 60 mA current loop inter- 
face, power supply and enclosure is 
priced at $1,495, with a delivery sched- 
ule of 60 days, the spokesman said from 
7413 Washington Ave. S., Edina, Minn. 
55435. 


Put an LA180 Remote 180cps Printer 
with RS-232 Interface 
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Randal Data can ship within two weeks. 
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RS-232 interface 
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Error correction 
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Randal makes the best terminals better. 
Call toll-free today for a// your terminal requirements. 
(Californians dial 213/320-8550 or 714/761-1131). 






mation display capabilities, the spokes- 
woman said. 

There are 11,520 addressable graphic 
elements on the CRT and the graphics 
refresh rate is 60 frame/sec on domestic 
980B models, she added. 

The 980B costs $3,200 or $90/mo ona 
three-year lease. 


Detachable Keyboards 


Adds’ D-Series terminal models have 
adjustable keyboards which can be placed 
up to two feet away from the terminals’ 
display screens. 

D-Series units—the Consul 520D, 
580D, 920D and 980D ~ are identical to 
the standard teletypewriter-compatible 
models in the Adds line except for the 
keyboard connection, the firm noted. 
They are said to be about one inch longer 
than the standard Consul units. 

D-Series terminals will be available by 
the end of this year and cost $25 more 
than the prices for the standard Consul 
units, Adds said from 100 Marcus Blvd., 
Hauppauge, N.Y. 11787. 


This New Infopac ” 
Enables Drug Stores 
to Electronically 
Take Inventory and 
Transmit Orders 

to Wholesalers 


Using an /nfopac, aclerk can easily and 
quickly go through an entire store and 
record the control number and reorder 
quantity for every item where addi- 
tional stock is needed. The information 
is entered by passing the wand reader 
over bar code shelf labels, or by using 
the data entry keys. And the collected 
data can be immediately transmitted 
over a regular telephone line to the 
wholesaler for order processing and 
fast delivery. 


Completely self-contained and battery 
powered, /nfopac offers over 70 stan- 
dard and optional features. All are fully 
described in our literature, and yours 
for the asking. 


INnF®Pac 


AzurData Incorporated 
1305 Mansfield Ave., Richland, WA 99352 
(509) 946-5161 


Offices and Representatives 
in Principal U.S. Cities, and Overseas 
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We have it. 


How reliable is Control Data Monolithic Mem- 


- ory? Reliable enough for 15 U.S. banks to use 


it for critical financial processing with their 
IBM 370-158's! 

And so reliable, more than 320 other U.S. firms 
bank on it for their 370-135's through 168’s. 
We've installed more than 450 Monolithic 
Memories already to help IBM-370 users cut 
processing costs. And our users are our best 
proof that COC Monolithic Memories work. 

If you'd like to talk to some of these users, 
just ask our Peripherals Representative. He'll 
supply references! He'll also point out other 


key reasons for choosing 

our Monolithic Memory: 

Stability. We're not a one-prot 
company. We've been around a for 
time, and we'll be around for a long | 
to come. 

Single-source responsibility. We can pr 


plug-compatible, cost-effective CDC disk 


memory, tape drives, and other peripherals. 
You place total responsibility in a single 
vendor. 

lf you want 370 memory capacity at half the 
price or double the capacity at the same price 


Mr. James Kuntuzos, Sales Manager, Peripheral Product Sales, Control Data Corporation, 
P.O. Box 1980, Twin Cities Airport, St. Paul, MN 55111. Dept. CW-11156. 
Please have a Control Data Marketing Representative supply further information about 


your Monolithic Memory. 
Name 

Company 

Address 


Citi 


a Segrirtee ated as Cea Ee 5) CONTROL DATA 
ena CORPORATION 


Zip 


DK to more than $500K 
Monolithic Memory. . 
the users who have proved 


it works. Call your local Control Data Market- 
ing Office or mail the coupon today. 


Ask Our Peripherals People 
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data communications 


Alanthus Corporation has completed the aquisition of Leasco Data Communications Corporation, 
formerly a subsidiary of the Reliance Group. Leasco has been renamed Alanthus Data Communica- 
tions Corporation and will be operated as a wholly-owned subsidiary. 

Alanthus Data Communications Corporation is one of the nation’s largest independent suppliers of 
a broad range of data communications terminals and related equipment. 


Alanthus Data Communications Corporation 
20030 Century Boulevard Regional Sales Offices: New York, 

Germantown, Maryland 20767 Washington, D.C.Chicago, Detroit, Los Angeles, 
Telephone: 800 638-4006 Dallas, San Francisco, Pittsburgh. 
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Based on Intelligent Terminals 


Teleprocessing System Saves Trucker $26 ,000/Year 


CLEVELAND, Ohio —A truck manu- 
facturer here is not only saving time 
moving parts from inventory, it is also 
experiencing an annual cost reduction of 
$26,000 with a parts receiving and dis- 
tribution system based on intelligent ter- 
minals. 

Parts arriving at White Truck’s central 
parts warehouse here include everything 
from nuts and bolts to truck engines and 
cabs. They are checked at the loading 
dock and then moved to a receiving area, 
according to a spokesman. 

Under White’s former receiving and dis- 
tribution system, the parts sat on the 
dock for two or three days waiting for 
receiving clerks to search tub files for 
master records to process on an IBM 
1031 data collection unit, according to 
Tom Boggs, senior systems analyst. 


Parrot System 


With the Parts Automated Receiving 
and Redistribution On-line Teleprocessing 
system (Parrot) receipts are ready to 
move to the final destination on the same 
day they are received, Boggs, the system’s 
designer, said. 

Parrot operates with two IBM 3270- 
compatible Sycor, Inc. Model 250 intel- 
ligent CRT terminal systems and two 
printers, one with 80-char./sec and the 
other 165 char./sec capabilities, he said. 

The terminals communicate with an 
off-site IBM 370/158 operating under 
Taskmaster control. Communications are 
bisynchronous at 2,400 bit/sec over 
leased lines, Bogg said. 

When the checker moves parts from the 
loading dock to the receiving area, the 
purchase order is left at the office. The 
receiving office clerk enters the purchase 
order number and the quantity of parts 
received on the terminal. 

Parrot then checks the files on the 
370/158 at White Motors headquarters 
here and confirms the parts were ordered 
and are due for delivery. 


‘Normal Conversational Mode’ 


“All of the communications between 
the operator and the 250 are in a normal 
conversational mode,” Boggs explained. 
“There are no difficult codes for the 
operators to learn.” 

The terminal and Parrot then interro- 
gate the receipt and notify the CRT 
operator of early shipments, overship- 
ments and backorders. For emergency 
situations, the operator is allowed to 
override a predetermined action of the 
terminal, he noted. 

Once the system has determined the 
order is valid, several operations occur. 
The storage area is determined and back- 
order information is checked. A move 
ticket is printed in the receiving office. 
And a save area information file is written 
at the mainframe, he explained. 

The move ticket is given to the ware- 
housemen as authorization to move the 
parts to the stocking location. When the 


IDS Device Switches Modem 
To CPU Channels, Terminals 


PROVIDENCE, R.I. — International 
Data Sciences, Inc. has announced the 
desktop configuration Model 8506-D se- 
lector switch used to switch the 25-pin 
RS-232 or CCITT V.24 interface to either 
of two outputs. 

Utilizing the switching device, one 
modem may be switched to either of two 
front-end processor data channels or to 
either of two computer terminals, the 
firm said. 

The module can also switch a data 
channel from its on-line modem to a 
backup modem or switch it from a leased 
line modem to a dial backup, it added. 

The 8506-D costs $110 from IDS at 100 
Nashua St., Providence, R.I. 02904. 





parts are in the bin, a portion of the move 
ticket is returned to the receiving office 
and then sent to the central computer 
site. 

There the serial number is keypunched 


Termina 





“This little feature of the system saves 
us several days in getting backordered 
parts on the way to customers,” Boggs 
said. 

Parrot can also inquire into the main 


Transactions 





and entered into the CPU. Using the 
matched serial numbers, the mainframe 
updates the inventory file from the save 
area file, he said. 

If the part received is on backorder, the 
terminal informs the operator how many 
parts are on backorder. The quantity 
needed to fill backorders is sent directly 
to the shipping area and the balance is 
sent to the storage area. 


? 


inventory file and display available quan- 
tity information, last receipt date, bin 
location and other inventory data for a 
specific part, he added. 

Another feature of the system allows 
the operator to add some information to 
the file on a purchase order. 

“In some cases, a part number has been 
changed by the vendor,” Boggs said. 
“With the add program, the operator 


ee 
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doesn’t void the entire purchase order, 
she simply changes the part number to 
conform with the files.”’ 

The system also allows the operator to 
delete a save area record through the use 
of the part serial number and to print any 
ticket that is lost in the warehouse, he 
noted. 

A final feature allows the operator to 
list all the programs available with Parrot 
on the CRT screen and select the program 
needed for the operation about to be 
performed. 

“There are two displays and two print- 
ers and we can run any two of the Parrot 
operations concurrently,” Boggs said. 
“We can print move tickets on the fast 
printer and have an inventory status 
printing on the slower printer at the same 
time.” 
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This Scotch data module has two extras built j in. 


Extra number one for this Scotch brand 948 data module is 3M’s 
exclusive Crashguard® protection, a tough oxide designed to resist 
headcrash damage, on all disk surfaces. 

Extra number two is the team that stands behind it, the most 
experienced producers of magnetic recording media. The 3M Clan. More 
than 1000 highly-skilled research experts, production specialists, sales 


and service technicians, all dedicated to serving your needs. 
Scotch 948 data modules are now more 
widely available than ever. From leading data -— 
products suppliers who have joined our clan. BA im \ 
For more information, write: Data Recording nM gi gl 
Products Division, 3M Company, P.O. 
Box 33255, St. Paul, Minnesota 55133. 


Count on the clan. 
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stem for people 


to get adata system up and running. 


Anyone who’s ever put in a data system will tell you 


how hard it is to get it up and running. And how expensive. 


But it doesn’t have to be that way anymore. Because 
Data General has developed a new interactive data entry 
and access system that’s a lot easier to work with. Which 
makes your programmers more productive. 

The ECLIPSE Idea system. 

The Idea system has screen formatting and a data 
access/retrieval capability that’s hard to believe. Because 
it’s incredibly easy and economical to get it up and 
running. 

What makes it possible is the Idea software. It’s so 
powerful and easy to use, you can probably do interactive 
screen formatting and Idea compiling the day the system 
is installed. 

And you won't have to worry about multiterminal 
control. Because the software to handle up to 16 terminals 
is already written. For single applications. Or for as many 
applications as there are terminals. 

The Idea software is designed to work with INFOS 
(our data management software). It’s so powerful that all 
your users can get at the same data at the same time. And 
so easy to use that they can access data records even if 
they know only half a reference. 

And you won't have to worry about a lot of duplicate 
data. Because INFOS is designed to provide a single 
source of information that’s always up to the minute. 


Also, Idea software runs on our new ECLIPSE C/330 
and C/300 commercial computers. They have just what’s 
needed to keep all your users’ information up to the 
minute. Because they run the Real-time Disc Operating 
System that controls multiterminal applications concur- 
rently with batch or telecommunications jobs. And the 
commercial ECLIPSE computers include ADD, MOVE, 
COMPARE and decimal arithmetic instructions designed 
specifically for commercial applications. 

With the ECLIPSE C/330 and C/300, you won't have to 
worry about compatibility either. Because they come with 
large systems languages like IBM-compatible RPG II and 
ANSI’74 COBOL implemented at the highest levels. 

Plus industry compatible nine-track magnetic tape units 
and communications controllers that let you pass data 
between computers. 

And because Idea systems come from Data General, 
they come with the full support, range of field and systems 
services, and financial alternatives only a major computer 
manufacturer can offer. 

Write for our brochure on the ECLIPSE Idea systems. 

It won't tell you anything you don’t already know 
about how data systems work. But it will tell you about 
one that’ll take less work. 


ECLIPSE Idea systems 


¢, Data General 


ECLIPSE is a registered trademark of Data Gen 


. INFOS isa trademark of Data General Corporation 


Data General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd. , Ontario. 


Data General Ewen, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361 
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Even in Real-Time Applications 


Disk Devices Can Operate With Over 90% Efficiency 


total time per transaction = 50 ms 
Poisson arrival and constant service time 
1 disk access per transaction 


PROCESSOR DELAY (sec) 


20 


re 


CPU BUSY 


5 ese ‘| 
a 


WH 


DISK BUSY 


Transaction #1 


60 


| 
| 
| 


80 


DISK BUSY (%) 
FIGURE 1. EFFECT OF DISK UTILIZATION ON PROCESSOR DELAY 
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FIGURE 2. TIMING DIAGRAM FOR 4 DISK ACCESSES PER TRANSACTION 





MINNEAPOLIS — Cray Re- 
search, Inc. has announced an 
optional error-correction 
capability for the Cray-1. 

The option provides for cor- 
rection of single-bit errors as 
information is read from or 
written into the computer 
memory, the firm said. 


Double-bit errors also can be 
detected and flagged. 

The option adds eight check 
bits to each 64-bit word in 
the memory which facilitate 
the detection and correction, 


Cray-1 Gets Option 


a spokesman added. 
The CRAY-1l computer 
system is offered with mem- 
ory sizes of a quarter-million, 
half-million and one-million 
words. Error correction op- 
tions are priced at $295,000, 
$395,000 and $495,000 re- 
spectively; respective lease 
charges are $6,500, $10,500 
and $15,500 per month, he 
said. 

Cray Research is at 7850 
Metro Parkway, Suite 213, 
Minneapolis, Minn. 55420. 


















By Saul Stimler 
Special to Computerworid 

Disk devices can frequently be 
utilized at more than 90% ef- 
ficiency without adversely af- 
fecting performance —even in 
critical real-time applications. 

There are two broad capability 
considerations in the use of disk 
devices. One is storing the maxi- 
mum amount of data per disk. 
The second is utilizing the maxi- 
mum number of data transfers 
per second. 

This article addresses the estab- 
lishment of the maximum num- 
ber of data transfers per second 
for a specific system. 

This maximum is termed the 
operational capability and is de- 
fined as the maximum number 
of data transfers per second 
which will still permit meeting 
the timeliness requirements of 
the user outputs. 

To introduce the method, con- 
sider a simple, 50-terminal real- 
time system which is used to 
obtain the status of customer 


i. Trans. #2 


accounts. Assume the applica- 
tion program and software are 
resident in main memory; the 
customer file completely fills 
one disk device; each transaction 
requires the reading of one 
4,000-byte record from the disk; 
5 msec of CPU time and 45 msec 
of disk time are expended serial- 
ly per transaction processed. 

In this system, therefore, each 
transaction requires a_ total 
elapsed time of 50 msec within 
the computer subsystem. The 
maximum possible disk utiliza- 
tion is 45 msec out of every 50 
msec, or 90% busy. This would 
occur when one transaction is 
processed every 50 msec (which 
equals 20 transactions per sec- 
ond as well as 20 data transfers 
per second). 


Timeliness Requirement 


To establish the operational 
capability of the disk device, a 
timeliness requirement is neces- 
sary. Suppose that to meet ter- 
minal operator turnaround time 
requirements, the average busy 
hour delay within the processor 
subsystem is not to exceed two 
seconds. 

Many measurements on opera- 
tional systems have confirmed 
the results of simple queuing 
theory illustrated in Figure 1 
describe simple real-time systems 
receiving inputs from more than 
15 independent terminals. 

The dot and dash line in Figure 
1 marks the 90% maximum pos- 
sible utilization of the disk. As 
the input rate increases to cause 
the disk to be more than 85% 
busy, the delay in the subsystem 


increases very rapidly. 
(Continued on Page 42) 


Tab Unveils Key-to-Diskette Systems 


PALO ALTO, Calif. — The Tab 
Products Co. 700 series of key- 
to-diskette data entry systems 
are designed for centralized, de- 
centralized, and remote teleproc- 
essing environments, the firm 
said. 

Two versions of the 700 are 
available. The first is a single- 
station 701 which can be up- 
graded to the second, a dual- 
station 702, at the user’s site 
with the addition of a second 
diskette drive, keyboard and 
tabletop, Tab said. 

The series prepares and proc- 


esses data on IBM format disk- 
ettes. When equipped with op- 
tional I/O interfaces, it transfers 
data records to and from a cen- 
tral CPU, the company noted. 
The systems can be used in 
stand-alone or terminal mode 
with RS-232C, bisynchronous or 


standard teletypewriter inter- 
faces, it added. 
A single-station single-drive 


701 includes 20 program levels, 
automatic program sequencing, 
multilevel program sequencing, a 
record length of one to 128 
characters, search on record ad- 


dress, sequential content, con- 
tent and end of data and opera- 
tor prompting and verification. 

The 702 features 10 program 


levels per station, the firm 
added. 
Optional features for both 


units include a second diskette 
drive with disk copy for the 701, 
disk initialization, accumulate 
field totals and additional pro- 
gram levels. 

The basic 701 costs $4,950 and 
the 702 costs $6,160, the firm 
said from 348 Waverley St., Palo 
Alto, Calif. 94301. 


Now—four low cost, high-speed 


printers for 


These plug-compatible, state-of-the-art 
Macro Printers for Honeywell 2000, 6000 or 
60 series computers increase thruput up to 
51% and save $28,160 to $36,375! 


The M-260 printer (front left) delivers 600 
lines per minute. The M-290 (front right), 900 
LPM. Macro’s newest, chain-type printer (back 
left) gives you 1500 LPM—36% better than 
IBM's 1403 can do. And the M-470—work- 
horse of the Macro line—prints 1800 LPM. 


Honeywell users! 


What's more, Macro gives you this increased 
thruput at less cost without the need for a 
Honeywell PA4A adaptor! 


Learn howa new Macro Printer—delivered in 
90 days—will make your Honeywell or other 
maxi computer system work more for less. 
Write now to Chas. W. Bozarth, Macro Products 
Corporation, 3110 E. Willow St., Long Beach, 
CA, 90806, (213) 595-6337. 


MAGRO PRODUCTS CORPORATION 


See printers on display at Dataproducts booth in the NCC Show. 
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Disk Devices Can Yield 
90% and More Efficiency 


(Continued from Page 41) 

It is the determination of the 
location of this knee of the 
curve that is the important value 
in developing such figures. 

From the figure, the two- 
second delay requirement is 
reached when the disk is 89% 
busy. As a practical matter, the 
operational capability would be 
set at the knee of the curve 
which is 85% busy. 


More Complex Application 


Next, consider a somewhat 
more complex application in 
which all the conditions are the 
same as for the first example 
except each transaction requires 
four disk accesses and five 
5-msec CPU periods. 

Figure 2 is a timing diagram for 
this application. The time per 
transaction is 180 msec disk 
time and 25 msec of CPU time 
totaling 205 msec per transac- 
tion. 

If one transaction were proc- 


. essed every 205 msec, the disk 


would be busy 180 msec of each 
205 msec or 88%—the maxi- 
mum possible utilization for this 
disk. 

Figure 3 indicates the calcu- 
lated delay within the computer. 
The knee of the curve is at 80% 
disk busy which would again be 
used as the operational capa- 
bility, even though the two- 
second delay would have been 
met at 83% busy, Point C. 

Figure 4 illustrates the differ- 
ence between the two systems 
discussed when viewed from the 
transactions per second proc- 
essed viewpoint. 


~ Two Transactions 


Having briefly examined serial 
processing of transactions, the 
one access per transaction sys- 
tem described above is now ex- 
amined assuming two copies of 
the application program are in 


memory or the application is 
reentrant. 

Two transactions can be proc- 
essed in a multiprogrammed 
mode. The timing diagram is 
shown in Figure 5. 

Because the CPU processing for 
one transaction can be over- 
lapped with the disk transfer for 
a second transaction, the disk 
can be utilized to a maximum of 
100% busy. 

The maximum transaction rate 
within the processor is one every 
45 msec. As the rate of input 
transactions approaches the 
maximum, a queue builds up for 
the disk. 

Figure 6 illustrates the effect 
of disk busy on processor delay. 
Between 98% and 99% disk busy 
(Point E) the processor delay 
reaches the 2 second require- 
ment. 

For this system, the practical 
operational capability of the 
disk is about 94% busy which is 
the knee of the curve, Point F. 


Operations More Complex 


In practice, the processing op- 
erations are usually more com- 
plex than those described. How- 
ever, I have found simple 
queuing considerations adequate 
to develop utilization guidelines 
for disk devices and CPU as well 
as the other system components. 

Actual measurements on opera- 
tional systems have shown disk 
devices can be satisfactorily used 
at about the calculated opera- 
tional capability. Satisfactory 
operation with disks 90%-plus 
busy have been measured on 
heavily loaded systems. 

It should be emphasized that a 
considerable depth of knowledge 
and understanding are needed to 
effectively utilize the methodol- 
ogy. 

Stimler is an independent con- 
sultant located in Moorestown, 
N.J. 08057. 


Cassette Works at Rugged Sites 


ST. PAUL, Minn. — The No. 
834 Certified Digital Cassette 
from 3M Co. features an en- 
hanced oxide component to 
achieve high signal output and 
increased environmental stabil- 
ity, the vendor said. 

The enhanced magnetic coating 
does not soften at high tempera- 
tures or become brittle at low 
temperatures, a spokesman said. 


Exceeds NBS Standards 


The unit’s signal output ex- 
ceeds National Bureau of Stan- 
dards standards for reference 
and standard tapes by 20%, he 
added. 

Ansi-standard “write enable” 
plugs are optional to prevent re- 
cording over a tape’s contents. 
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The cassette costs about $6 

with quantity discounts avail- 
able, 3M said from the Data 
Recording Products Division, 
P.O. Box 33600, St. Paul, Minn. 
SSIS; 


Cummins-Allison 4216 
Gets OCR Capability 


GLENVIEW, Ill. — Cummins- 
Allison Corp. has added a dual 
optical character recognition 
(OCR) read capability to its Mo- 
del 4216 reader/sorter, the ven- 
dor said. 


Simultaneous Scanning 


The feature allows two OCR 
printed lines to be simultane- 
ously scanned using the com- 
pany’s standard OCR fonts; 
combined with a magnetic ink 
character recognition (Micr) 
reading capability, the enhance- 
ment allows speeds of up to 650 
document/min to be handled, 
the firm said. 

The 4216 costs $69,750 for a 
13-packet reader/sorter with 
OCR and Micr reading capabil- 
ity. The two-line scanning fea- 
ture costs $24,750, the company 
said from 800 Waukegan Road, 
Glenview, Ill. 60025. 
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Removes Magnetic Tape Errors 


WALTHAM, Mass. — The Kybe 
Corp. high-speed magnetic tape 
cleaning and retensioning system 
is said to remove over 95% of 
read/write errors from computer 
tapes. 

At. 300 in./sec, the E-24 Mod 
VI system cleans a 2,400-inch 
reel of tape in less than two 
minutes and handles a full clean, 
retension and restack cycle in 
about three minutes, the firm 
said. 

The system uses two sapphire 
cleaning blades to remove error 
causing particles from the tape’s 
oxide surface, restoring precise 
head-to-tape contact on tape 
drives, it added. 

Three auto-advancing cartridge 
tissues wipe away particles that 
adhere to the tape due to static 
electricity or magnetic attrac- 
tion. The system also retensions 
the tape and stacks it on the 


supply reel, Kybe explained. 
The Model VI has features to 
improve tape retensioning ability 
including direct drive motors to 
replace belt pully linkages, 
CMOS circuitry to control the 
system and interlocking controls 
to prevent tape damage from 


operator error, according to the 
firm. 
A fail-safe breaking system 


gently stops the tape if the pow- 


er fails, the firm noted. 

The unit costs $2,650 from 
132 Calvary St., Waltham, Mass. 
02154. 


KW Frequency Converter 
Has Low-Noise Volume 


DEER PARK, N.Y. — KW Con- 
trol Systems, Inc. has a low- 
noise 415-Hz frequency con- 
verter for IBM 370/168 and 
370/158 systems, according to a 
KW spokesman. 

The enclosed unit converter 
features a 55-decibel noise level 
which is said to be quieter than 


FIND MINI-SOFTWARE SERVICES FAST 





1976 EDITION 






MINICOMPUTER 
SOFTWARE DIRECTORY 


instant access to descriptions of hundreds 
of minicomputer software packages and services. 
DIRECTORY INDEXED 4 WAYS 
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20 COVENTRY LANE, RIVERSIDE, CT. 06878 


computer room air conditioning 
background noise. 

The unit can be installed in the 
working area of the computer 
room; it rests on a raised floor 
without fasteners or supports, 
the spokesman indicated. 

In a typical 370 installation, 
the user will have two converters 
for one CPU. 

Each unit is connected to the 
CPUs via a manual selector 
switch or automatic parallel con- 
trol. With automatic control, the 
system allows redundant opera- 
tion of both converter units for 
multiprocessor applications. 

In a multiprocessor setup, 
three frequency converters are 
operational with one acting as a 
spare, the firm said. 

The system costs $16,800, the 
firm said from 151-17 West In- 
dustry Court, Deer Park, N.Y. 
11729. 
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A GRI distributor: 
The key in turnkey systems. 


If you are experienced in the applications-programming end of 
the computer field and have a good working knowledge of RPG II, 
you have a very saleable talent. All you need to turn that talent into 
a successful turnkey operation is a. very saleable small business 
system. And we have it. The GRI System 99. 

System 99 is a minicomputer-based multi-user business sys- 
tem supporting Interactive RPG Il. It comes with a GRI 99/50 
computer, disk, printer, and video terminal(s). It also comes fully 
software loaded and ready to program. And it’s very competitively 
priced. With no trouble whatsoever, we can also configure the 
System 99 with other peripherals—including 80- and 96-column 
card equipment and magnetic tape—for both on-line interactive 
data entry and batch processing. 

The business opportunities for a GRI distributor are almost 
unlimited. Unfortunately the number of distributorships available 
are not. Right now we're looking for a few good people in several 
select markets. Let us know your qualifications by writing to: 
Director of Sales, GRI Computer Corporation, 870 Georges Road, 
North Brunswick, NJ 08902. 
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In Their ‘Spare Time’ 


COM Systems Help Companies Publish Catalogs 


CULVER CITY, Calif. — With the help 
of computer output microfilm (COM) 
systems, companies are now able to take 
computer-stored data and produce book- 
quality catalogs, according to James 
Callaghan, vice-president of marketing for 
Information International, Inc. 

Previously, companies with large pub- 
lication loads had to set their work in 
type and ship it to a printer who pub- 
lished copies, Callaghan said. 

But now, publishing is becoming one 
more task assigned to the DP center, he 











added. 

Not only is the data more readable, it is 
produced for less cost and faster. Hence, 
more and more retailers and manufac- 
turers are becoming publishers in their 
“spare time,” he said. 

“The days of time-consuming type- 
setting, editing and, especially, pasting up 
galleys into page proofs are disappear- 
ing,” Callaghan claimed. ‘“‘Computers are 
streamlining the process, reducing the 
time involved while boosting the quality 
and accuracy of the resulting publica- 


tion,” he asserted. 

Now, data is inserted into a computer 
through CRT terminals. Operators type 
information on a keyboard and review 
the text on the screen, typing appropriate 
changes or corrections on the spot, he 
explained. 

Unlike text produced by typesetting 
machines, which requires totally new re- 
setting when it is updated or revised, the 
electronic process involves storing the 
copy on disks. The text then can be 
recalled on the screen at any later date 


Special message 
for 900 about-to-be 
DEC buyers. 





For you 900 or so persons who are planning to buy a 
DEC system in the next two years, we heartily endorse your 
judgment. We have, in fact, three DEC system 10's in-house. 
But if you contact us now, before you close your deal, you 
have an excellent chance to improve your DEC system cost 
and operating picture. 
The Grumman Printer Controller will tie an IBM 1403 
printer into your DEC system in place of the DEC printer. 
The IBM 1403 has unsurpassed machine reliability and print 
quality (no wavy printouts). Remember, the 1403 has a 
proven record in thousands of installations. 
Now consider your investment: You can rent, lease or 
buy both the printer and the controller, which gives you the 
opportunity to conserve cash and retain system flexibility. 
In all probability, you will start up your DEC system at 
significantly lower cost. ) 
There are no hidden tricks in this proposition. Others 
have already taken advantage of it. For full information, 
including costs, call your nearest Grumman Data Systems 
products representative. Or write Joe McDonough, 
Grumman Data Systems Corporation, 45 Crossways Park 
Drive, Woodbury, New York 11797, (516) 575-3034. 


Grumman Data Systems 


Products and services that lower the cost of computing. 





GRUMMAN 





and revisions can be made, he added. 

A software program within the CPU 
governs how the text eventually should 
appear — the type face and size, width of 
lines; how word breaks at the end of a 
line should be handled; and how short 
lines at the top or bottom of a column 
should be adjusted, he continued. 


Disk to Tape Transfer 


When the text is ready for publishing, 
the data is transferred from the disks to 
magnetic tape and the tape is inserted 
into a COM system which reproduces the 
text as complete pages in film form or as 
page proofs, Callaghan explained. 

Printing press plates are derived from 
these versions for use in publishing, he 
added. 

“One of the major advantages of such 
systems over previous mechanical opera- 
tions is the ability to store information in 
the computer,” Callaghan commented. 

“In conventional typesetting, one must 
start from scratch every time a directory, 
list or manual needs updating or revision. 
But with the computerized systems, one 
need only make the changes, additions 
and deletions to the basic store of infor- 
mation,” he explained. 


Automobile Publications 


For instance, Chrysler Corporation uses 
a COM system in publishing price and 
parts lists, directories and catalogs. Previ- 
ously, the automaker depended on out- 
side vendors for composition and type- 
setting, according to Callaghan. 

Adopting its own system enabled the 
firm to cut per-page costs for its price 
lists from $15 to $2. Turnaround time in 
production is shorter and accuracy is 
improved, he added. 

The Chrysler publications range from a 
120-page internal telephone directory 
which comes out annually to a 3,000- 
page parts catalog which is the prime 
source of service and replacement infor- 
mation on chassis parts for cars and 
trucks. 

Also churned out on Chrysler’s presses 
are a 1,200-page master parts price list 
issued bimonthly, another 1 ,000-page an- 
nual price list and a 2,000-page annual 
flat-rate manual indicating the service- 
ability and labor charges appropriate for 
repair work on Chrysler cars and trucks. 
Outside the auto industry, a leading 
aerospace company uses such equipment 
to produce technical manuals, catalogs, 
telephone books, proposals and numerous 
internal documents. 

Lockheed Missiles & Space Co. devised 
its own software composition program, 
called Autotext Publication System, to 
govern production of these publications, 
according to Callaghan. 


Graphics System Gets 
Enhanced Features 


SALT LAKE CITY, Utah — Evans & 
Sutherland Computer Corp. has intro- 
duced an enhanced computer graphics 
line drawing system. 

The Picture System 2 is an updated 
version of the firm’s Picture System and 
both systems are software compatible, 
the firm said. 

The system features a faster update rate, 
increased line presentation of 21,500 
lines per 30th of a second and a larger 
number of characters. 

A standard system with a picture proc- 
essor, memory, refresh controller, line 
generator, character generator, CRT, data 
tablet and work station costs $65,500 
including a Graphics Software Package, 
he said. - 

Evans & Sutherland is at 580 Arapeen 
Drive, Salt Lake City, Utah 84108. 





NEW CAPABILITIES IN PLOTTERS 





TEKTRONIX 4662 













_ “As the first 
interactive small plotter, 


it was the only 


ntelligent choice.’ 


Problem: Until now, no 
small plotter could 
carry on an intelligent 
conversation. 


Because most B-sized 
plotters have been pretty 
much the same: slow, unreli- 
able, and dumb. Even with 
large off-line plotters you can 
wait hours, even days, for re- 
sults ... and if there’s a 
mistake—start over. 


Solution: Tektronix’ 
new microprocessor- 
based 4662. For in- 
teractive plotting, page 
scaling, digitizing, and 
camera-ready output. 
Just $3995.+ 













a 
TEKTRONIX 
ial. 


practically as fast as you 


, (800) 547-1880. 


The 4662 is the first smart 
buy among 11”x17” flatbed 
plotters. Its digital design and 
vector generation offer excep- 
tional accuracy and repeatabil- 
ity without drift or slidewire dirt 
build-up. Its 1600-byte buffer 
lets the host work while the 
4662 plots ... at speeds up to 
22 ips. 

It’s the first B-sized 
plotter with graphic 
input. Digitizing capability 
and built-in joystick mean 
you Can input corrections 
in seconds, experiment 
with designs, and run off 
camera-ready copies 


load paper. 

It’s plug-to-plug 
compatible with virtually 
any RS-232 system... from 
minis to mainframes. You 
can plot circles around any 
other B-sized plotter, for about 
the same price as the 
competition. 

Want immediate 
action on the 4662? 
Call toll-free: 








The 4662 contains its own character 
generator, alpha rotation, and page 
scaling, thus minimizing support 
software. Proven graphic and plotter 
software is provided by Tektronix. 


Tektronix, Inc. 

Information Display Group 

PRO. Box 500 

Beaverton, Oregon 97077 
Tektronix Datatek NV 

RO. Box 159 

Badhoevedorp, The Netherlands 


4 





The 4662. 
Plug it in. 
It speaks for 
itself. 
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Cost of Ownership Major Criterion in Printer Choice 


SAN FRANCISCO -— “The sin- 
gle most important considera- 
tion in the selection of a printer, 
after basic performance specifi- 
cations, is the total cost of 
ownership,” according to Ken 
Freund of Dataproducts Corp. 

The most obvious place to start 
in selecting a printer is with the 
performance requirements need- 
ed “‘today and in the foreseeable 
future,” Freund told a group 
here recently. 

Questions that should be an- 
swered include: What speed ma- 
chine is required? How many 


pages of output will be gen- 
erated over what time frame? 
What is the typical character 
density, both horizontal and ver- 
tical, which is anticipated? 

Can slewing to top of form 
increase throughput? How many 
hours per day will the printer be 
used? Is matrix print quality ac- 
ceptable? What types of forms 
will be used —custom or 
stock — and how many parts? 

The total cost includes the ini- 
tial purchase price, supplies, 
maintenance and spares over the 
expected life of the equipment. 


SYSTEMS 
CORPORATION 


RESOURCEFUL 


THE A DATA BASE MANAGEMENT COMPANY 


“When analyzing competing 
equipment, it is not ufusual to 
discover that an inherently su- 
perior product with a higher ini- 
tial cost will, over its life, incur a 
lower total cost of ownership,” 
Freund said. 


Maintenance Costs 


Printer life-cycle cost analysis 
requires consideration of the 
mean time between failure of 
the unit, based on the basic con- 
struction of the printer, he said. 

If the unit is not soundly de- 
signed, maintenance can become 


a costly problem. The simpler 
the design, the more reliable the 
unit, he claimed. If a unit is 
designed simply, it should re- 
quire a minimum amount of 
maintenance, he added. 

Users with volume printing re- 
quirements should not use print- 
ers needing special paper unless 
some other overriding considera- 
tion, such as plotting capability, 
is involved, he noted. 

Applications requiring multiple 
copies incur significant addi- 
tional expense if secondary re- 
production techniques must be 


employed. 

Ribbon expense can also be- 
come substantial over the life of 
the printer and users should con- 
sider the anticipated ribbon life, 
Freund said. 


Consider Print Quality 


Print quality is another area 
users should consider when pur- 
chasing a printer. “‘The basic ob- 
jective of good print quality is to 
have output which can be easily 
and accurately read.” Individual 
characters should not be fuzzy, 
misregistered or have  back- 
ground clutter, he added. 

If a user plans to use a form or 
print paper, he should request 
print samples be run using his 
paper with both new and used 
ribbons, Freund emphasized. If 
multipart forms are to be used, 
additional samples should be re- 
quested to assure an acceptable 
last copy, he said. 

Users should also make sure 
the printer conforms to local 
and state governmental codes for 
safety purposes. 


Operator Acceptability 


Operator acceptability is an- 
other area many users overlook 
when selecting printers, Freund 
said. 

“Loading should be easily ac- 
complished in a minimum of 
time without awkward physical 
contortions on the operator’s 
part,” he said. 

If pin feed paper is used, trac- 
tor face plates should be ex- 
posed and the tractor teeth 
should be clearly visible when 
loading the paper. Paper tension 
between tractors should be ad- 
justable while the printer is run- 
ning, he added. 


Simple Controls 


Controls should be simple so 
“as many control functions as 
possible” are performed auto- 
matically. Those that are present 
should be labeled, he said. 

To allow operators to identify 
system problems and _ initiate 
corrective action, an indicator 
panel which identifies the condi- 
tion of major printer subsys- 
tems, rather than just registering 
an alarm, should be included. By 
distinguishing operator correct- 
able faults from those requiring 
technical expertise, unnecessary 
service can be eliminated, he ex- 
plained. 

Quiet operation is another con- 
sideration since printers are 
sometimes placed in working en- 
vironments rather than in com- 
puter rooms, he noted. 


We design and build 
COMPUTER FACILITIES 


Space planning, design, con- 
struction and project manage- 
ment. 

Single-source responsibility in 
whole or in part. 

Raised floors, air condition- 
ing, power distribution sys- 
tems, fire protection and in- 
trusion systems. 


Al-LEE Construction Co. 
4609 W. Jefferson BI. 
Los Angeles, CA 90016 
(213) 737-3405 





Specify high-performance Nashua disc packs for drives from... 


packs almost as soon as a an 

drive is introduced. This expertise our Calcomp “Trident” disc packs * Ampex * Foxboro +Lockheed » Sanders 

has made Nashua the innovator in the (40 MB, 80 MB). ¢ Ball * General Automation ¢Marshall « Siemens 
¢ BASF ¢ General Computer Systems «Microdata» Singer Friden 


industry (for example, our development Along with our technological leader- 
of the enclosed disc pack weighting ship, production capabilities, strict * Burroughs GE «Memorex + System Technology 
system). quality control and complete line, ¢ Caicomp « General Radio * MODCOMP. « System Industries 
Today, Nashuaisoneofthe world’s Nashua offers what is probably the best « CDC « GRI99 * Mohawk ¢ Storage Technology 
on, Facet suppliersofdisc — price-to-quality ratio in the business. ¢ Century Data/Caicomp * H/P * Nixdorf « Telefile 
packs. We are really the jalist in Good reason for you to look at Nashua * Cincinnati Milacron * Harris Corporation * NCR « Telex 
the fieid—no other manufacturer disc packs and ene des Just call us + Datacraft « Honeywell *PERTEC — + Texas instruments 
concentrates its entire resources coliect at: East Coast 880-2658; * Data General *1BM * Prime + Rank Xerox 
and capabilities on just disc packs West Coast (213) 595 t * Diablo * ICL * Phillips * Univac 
and cartridges. So you can be sure you're getting * Digital Equipment Corp. ¢ interdata * PGI « Varian 
This is why Nashua was the first the most for your money. ° DIVA + ISS/Itel ¢ Potter * Wang 
independent to compete successfully * Formation * IOMEC/DATA 100 *Raytheon « Xebec 
with IBM's own magnetic media. Now * Four Phase * Kienzle *RCA * Xerox 
users of other disc drives can take 
advantage of Nashua’s e: jence and 
expertise to get hig , full CORPORATION 
compatible disc packs at a significant Nashua, New Hampshire 03060. 
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For 32-Bit Minis 


Non-Local Shared Memory 
Introduced by Interdata 


OCEANPORT, N.J.— The _ Interdata, 
Inc. Multiport Memory System allows up 
to 14 32-bit minicomputer CPUs to share 
up to 870K bytes of nonlocal memory as 
an “alternative to the large mainframe 
approach,” according to a vendor spokes- 
man. 

Operating with Interdata 7/32 or 8/32 
CPUs, the core memory runs under Inter- 
data’s most recent release of the OS/ 
32MT multitasking operating system. The 
operating system of each processor in the 
configuration treats the multiport mem- 
ory as an extension of its own local 
memory, the spokesman explained. 

The operating system provides for dis- 
contiguous memory support and multiple 
Task Commons to allow for the configur- 
ation of the non-local memory, the firm 
added. 

Shared Memory Limited 


The amount of shared memory in the 
system is limited by the processor in the 
configuration with the largest comple- 
ment of local memory; if the largest local 
memory is 256K bytes, total Multiport 
Memory is limited to 744K bytes, the 
spokesman explained. 

All Interdata CPUs can directly address 
1M byte of memory, he added. 

Memory modules are available in 
32K-byte blocks with a 750 nsec cycle 
time and 64K-byte blocks with a 1,000 
nsec cycle time. The shared memory can 
be used in contiguous, half-word inter- 
leaved or full-word interleaved mode. 

Each multiport memory bank consists 
of up to eight boards of memory; the 
largest bank contains 512K bytes. The 
multiport memory controller allows 
either “round-robin or fixed-priority ac- 
cess to memory,” Interdata noted. 

A system is configured by connecting an 
extended direct memory access bus and 
an interface to each CPU. A pair of inter- 
faces is connected to a single multiplexer, 
which is attached to the controller lo- 
cated in the memory bank. The proc- 
essors are then assigned priorities, Inter- 
data said. 

Typical multiport applications include 
aerospace simulation system design and 
electric power distribution, the vendor 
added. 

The largest configuration with 14 proc- 
essors can contain eight memory banks 
with a total of 112 I/O ports. Each 
memory bank operates asynchronously 
and independently of others in a multiple 
memory bank system with multiple mem- 
ory uses. 

Aggregate throughput rates can exceed 
20M byte/sec because a CPU can transfer 


data from a storage device into multiport 
memory while simultaneously accessing 
local memory, the firm said. 

A one-bank, two-port contiguous 
64K-byte system costs $18,600; a four- 
bank, two-port system with 128K bytes 
of memory costs $54,500. Interdata is at 
2 Crescent Drive, Oceanport, N.J. 07757. 





ATLANTA — IBM 3/12 users can ex- 
pand their system’s memory up to 
96K bytes with two additional mem- 
ory sizes for the system introduced 
recently. 

An 80K-byte memory capacity was 
also announced. 

The memory sizes were designed to 
give users “greater flexibility in run- 
ning both batch and on-line interactive 
programs concurrently,” an IBM 
spokesman explained. 

Current 3/12 users can upgrade to 
the increased memory sizes, which will 
be available in June 1977, in the field, 
he added. 


IBM Extends 3/12 Memory 


To go from a B18 — the 3/12 with 
64K of memory —to the C19 with 
80K of memory will cost $8,350; to 
upgrade from the B18 to a C20 with 
96K bytes of memory will cost 
$11,050. The total time for an up- 
grade is less than eight man-hours, IBM 










said. 

The 3/12 CPU with 80K of memory 
will cost $64,215 and rent for 
$1,862/mo under the Monthly Avail- 
ability Charge (MAC) or $1,693/mo 
under the Term Availability Plan 
(TAP). The 96K-byte 3/12 will cost 
$66,915, $1,967/mo under MAC or 
$1,788/mo under TAP. 










Small System Solves Big Business Woes 


By Esther Surden 
Of the CW Staff 

DALLAS — A minicomputer at Burgess 
Industries, Inc. here is solving the large 
business problems typically encountered 
by small- to medium-sized businesses who 
can’t afford the mainframe approach, ac- 
cording to Benjamin R. Peek, a consul- 
tant to the firm. 

Burgess has multiple operating divisions, 
a retail/wholesale distributed network of 
stores, multiple manufacturing facilities 
and sales offices. The firm has been in 
business for over 40 years and has a mix 
of older managers and new aggressive 
management as well as a mix of new 
products and mature product lines, Peek 
said. 

Burgess had reached the point where its 
manual information system had become 
expensive, late and prone to error; with 
sales at $40 million, however, the firm 
could not consider a mainframe system 
because of cost. 


A large staff of programmers to support 
a large-scale system was also not afford- 
able by the firm, Peek emphasized. Man- 
agement had decided the cost and risk 
involved in trying to develop a program- 
ming capability in-house was beyond rea- 
sonable business risk. 

“Almost the only alternative to the 
Burgess kind of company is the mini/ 
micro approach, but only if the software 
can be made to conform to Burgess busi- 
ness procedures and if software costs can 
be structured within the economic re- 
sources of Burgess as a reasonable busi- 
ness risk,”’ he said. 


Determining the Risk 


Burgess determined its risk by equating 
the entire system cost to the salaries it 
would have paid and extrapolating poten- 
tial benefits such as the ability to quote 
against customer requirements. It found 
it could recoup the system investment in 
less than 10 months, Peek indicated, with 


Diablo 3200 Business System 
Features Micro-Based CPU 


BURLINGAME, Calif. — The Diablo 
3200 from Shasta General Systems is an 
Intel 8080-based system designed for 
small business users. 

The microprocessor-based CPU, manu- 
factured by Diablo Systems, Inc., features 
a 500 nsec random access memory of up 
to 65K bytes which is shared by applica- 
tions programs, a diskette-based operating 
system and other system software, the 
firm said. 

With direct memory access capability 
for both CRTs and diskettes, the system 
can accommodate a range of Diablo pe- 
ripherals, a spokesman added. 

Both standard and word-processing ver- 
sions of the Hytype II printer, the Diablo 
200 char./sec matrix printer, dual disk- 
ette drives, a 1,920-character CRT and 


the Diablo Series 400 drives which will be 
available next year can attach to the 
3200, he said. 

Application software includes order 
entry, invoicing, accounts receivable, ac- 
counts payable, general ledger, inventory 
control and payroll programs. The system 
is programmed in a language described as 
a high-level compiler similar to extended 
Basic which works with a resident inter- 
preter. 

A 3200 with 3M characters of on-line 
diskette storage, a keyboard/CRT con- 
sole, the word-processing version of the 
Hytype II printer and applications pro- 
grams costs about $25,000 depending on 
the number of applications involved. 
Shasta is at 895 Stanton Road, Burlin- 
game, Calif. 94010. 


a hardware investment of $139,000, a 
software investment of $20,000 and 
about $13,000/mo for the first year in 
additional software costs. 

The major problem with any informa- 
tion system being developed, Peek said, is 
the proper implementation of a philoso- 
phy of operations which incorporates 
standards for analysis, data base design, 
programming, testing, documentation, 
maintenance and operations of the infor- 
mation systems function. 

The firm took the four months before 
the system was delivered to develop this 
and write some applications programs. 

The philosophy that emerged at Burgess 
specified: 

@ The system would be transaction- 
driven and run in real-time with the user 
interfacing through a CRT. The CRTs 
would be easy to use by non-DP-oriented 
people. 

@ All reports would be controlled lo- 
cally and printed on demand of the user. 

@ All the applications would share a 
common data base. 

@ Company business procedures would 
be reviewed and revamped to optimize 
ways of doing business and to conform 
with actual data flow. 

It was also assumed the system’s center 
would also be a profit center, Peek noted. 


System Configuration 


The Burgess staff has only six people, 
three Burgess employees and an average 
of three consultants. A Varian V7S, deliv- 
ered last January, includes a CPU with 
128K words of semiconductor memory, 
100M bytes of disk, 300 line/min printer, 
data communications multiplexer, Hous- 
ton Instruments plotter and various CRTs 
and remote printers. 


Software includes the Vortex II operat- 
ing system, Vortex Telecommunications 
Access Method, Fortran IV, Cobol, 
RPG-II and RPG-IV, Cincom Systems’ 
Total data base management system, 
Basic and Assembly language, he said. 

(Continued on Page 51) 





ONE CALL GETS EM ALL 





DECwriter Il ($59.50 per month) 
Most popular impact printer 

e 132 columns, fully adjustable 
e Full ASCII upper/lower case 

e True 30 cps throughout 


Texas Instruments Model 745 
($75.00 per month) 

Portable —lightest, quietest 
thermal printer. Also 735, with 
743 & 733 KSR & ASR 








CHICAGO AREA: (312) 298-0777 
SO. CALIFORNIA: (213) 641-2001 
= NO. CALIFORNIA: (415) 563-7155 


ALL OTHER AREAS: (312) 694-3777 





Best, most efficient terminals, at lowest lease rates 
available with one call. ADDS 580 and 980 CRT’s 
-among the most reliable. Also: Lear Siegler 
ADM-1, -2 and -3; Data 100 and Tally line printers; 
Techtran Data-cassette Storage-and many more. 

ICE can be your single source - with a single 
call. Flexible leasing and purchase plans. With 
complete ICE or factory service. 


Call us today. 


Diablo 1620 ($105.00 per month) 
Typewriter-quality impact printer. 
Graphics capability. 45 characters 
per second. 





INTERNATIONAL 


i COMPUTER 
EQUIPMENT, INC. 


Other offices in: New York, Boston, Detroit 
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By Paige L. Chilson 
Special to Computerworld 

I disagree with many of the statements 
made in the article ““Mini Service Not Too 
Good”’ by Jon David [CW, Oct. 4]. 

For example, the quote “if a printer 
goes down, a disk goes down or whatever, 
the entire system is 
effectively unus- 
able,” should have 
been explained in 
more detail. The 
only time a com- 
plete system _ be- 
comes unusable is when the CPU itself 
goes down. 

Minicomputers are harder to operate 
and require more human intervention and 
more computer knowledge than their 
larger counterparts. 

Normally minis are bought as a cost 
option to the larger systems and are 
placed in businesses where the opera- 
tional responsibilities fall on one person 
who also has other responsibilities in the 
firm. 

Minis are always undersold and under- 
configured, Because cost becomes an im- 
portant factor, an inferior system is pur- 
chased. 

If a printer goes down, it is seldom 
down hard (100% out of operation) and 
even when it is completely out of opera- 
tion, the system is still not “effectively 
unusable.” 

I still can input my data update records, 
manipulate files and read information out 
to the console which constitutes 80% of 
the work I am trying to accomplish. If I 
have a service contract with a reputable 
maintenance firm; my printer is back in 
operation within a short period. 

“Minicomputer maintenance is probably 
the weakest area...” is another state- 
ment with which I disagree. 


Weakest Area 


Minicomputer 
Exchange 


Problem determination is, I believe, the 
weakest area in the entire minicomputer 
field; many software malfunctions are 
contributed to hardware failure and the 
reverse is also true. 

Software maintenance, proper docu- 
mentation of system operations and user 
oriented training as to what the program 
is attempting to accomplish (not what the 
user believes the program is doing, but 
what actually was written by the pro- 
grammer) is as important as the proper 
hardware maintenance team. 

Intermittent hardware or software prob- 
lems play a large role in the inconsis- 
tencies of minicomputer maintenance and 
directly relate to problem determination. 

The service company is called to fix the 
problem. Three or four hours later, the 
customer engineer (CE) arrives, works on 
the problem for two or three hours and 
cannot get it to fail using approved diag- 
nostics and the problem does not occur 
again. 

The CE says there is no problem or 
announces he fixed it and goes on to his 
next call. 

The machine is neither fixed nor has the 
problem been determined, but the prob- 
lem will return until the software or 
hardware bug is fixed. 

The comment, “A maintenance person 
gets familiar with a piece of equipment 
just in time to see it discontinued,” is 
another misleading statement. 

I became familiar with printers, disk 
drives, tape drives, CRTs, card readers, 
etc. 10 years ago and they are still around 
today. 

I admit there have been many changes 
to enhance the disk drive, but the basic 
philosophy of the disk remains the same 
and a good maintenance person need only 
be “brought up to date.” 

David referred to servicemen being 


taken from one company to the next and 
service departments hiring the best per- 
sonnel they can from their competitors, 
He said this hurts the minicomputer in- 
dustry. He also said the minicomputer 


industry suffers from an environment 
with considerable maintenance force 
turnover which hurts customer service. 

Why single out the minicomputer indus- 
try? The minicomputer service work is 
only as reliable as the people you are 
dealing with, which is the same as with 
large systems. 

When Comma Corp., Control Data, Ray- 
theon, Sorbus, Itel and many more com- 
panies went into the IBM third-party 
maintenance business and hired CEs from 
IBM, did IBM provide poor service or 
fail? 

The statement, “Since service is not 
done on a contract basis with the manu- 
facturer, requests to the manufacturer for 
replacement parts normally get lowest 
priority, so even the most trivial repair 
may require a system to be down for an 
extended period,” is out of proportion to 
the state of the art in minicomputer 
service today. 


All good OEMs and third-party mainte- 
nance organizations stock the required 
amount of spare parts to bring the system 
back up within two or three hours. 


Readers are urged to reply to this or 
any other Minicomputer Exchange 
article. This is your column, a chance 
for you to exchange views on the 
various topics confronting the mini- 
computer user, a chance to tell the 
vendors what you are thinking and to 
let your fellow mini users know about 
pitfalls or new techniques in this area. 
Letters or manuscripts should be ad- 
dressed to Minicomputer Exchange, 
Computerworld, 797 Washington St., 
Newton, Mass. 02160. Double space, 
please. 





If you have to spend the additional 
money and time to end up with a system 
as outlined in the last paragraphs of the 
article, then you are doing something 


Minicomputer Maintenance Service Not Terrible 


wrong and defeating the purpose of mini- 
computers. If this is the case, perhaps you 
could buy a system from IBM and save 
money. 

A few final thoughts on selecting your 
service company: 

@ A third-party maintenance company 
must be independent; it cannot be part of 
a parent company that manufactures 
computer products. Taking care of their 
own products will naturally have priority 
over taking care of you. 

@ A service organization cannot be re- 
sponsible to a marketing division of a 
company. 

®@ Selecting your maintenance team is as 
important as selecting your computer. 
Check the company to ensure they have 
the software and hardware maintenance 
capabilities you require. 

Chilson is a consultant for the National 
Association of Letter Carriers Health 
Benefit Plan in Reston, Va. 





Going Data Base? 


Performance Development Corporation 


A LEADER IN DATA BASE TRAINING AND CONSULTING 


Presents 


The Data Base Forum 


A ONE-DAY REVIEW OF DATA BASE DATA PROCESSING 
Led and Presented by Leo J. Cohen and the PDC Consulting Staff 


SCHEDULE 
* 9:00-10:30 - 


Data Communications and Data Base: 


The role of the packages 
* 10:45-12:00 - 
Panel-The Data Base Future: 


DBTG, relational, distributed or? 


* 12:00-1:30 - 


Luncheon/Speaker: Leo J. Cohen: 


The Impact of Data Base on 
Management's Business. 

* 1:30-4:00 - 
Four Concurrent Sessions 





SESSION 1 
Review of the Packages; 


Review of IMS, Total, IDMS, 
$2000, ADABAS, DATACOM 








SESSION 2 
Service Analysis; 
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SESSION 3 
Data Base Administration; 


The DBA - Roles, 
Methods and Structures 


SESSION 4 
Distributed Systems; 


Mini Computers and 
Distributed Data Base 


WASHINGTON, D.C.: Monday, Nov. 1, 1976: The Crystal City Marriott Hotel 
1999 Jefferson Davis Highway, Arlington, Va. 
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WASHINGTON, D.C. [_] 


NEW YORK CITY: Monday, Nov. 22, 1976: The New York Hilton 


1335 Avenue of the Americas (53rd & 54th Streets), N.Y.C. 


FEE: $150 first attendee per company; $100 second attendee per company; 
$50 each additional attendee per company. 





Mail to: PDC 


REGISTRATION FORM 


NEW YORK CITY [_] 





COMPANY 
ADDRESS 
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1101 State Rd. 

Bldg. M 

Princeton, N.J. 08540 
Call: (609) 921-3770 



















Marketing Services. 


SENIOR SYSTEMS ANALYST 









the-art small scale computer systems. 





more than one computer language. 


SYSTEMS ANALYSTS 










working with the entire NCR EDP product line. 







COBOL will be a definite asset. 
To investigate these opportunities, send your resume to: 








Vernon L. Mirra 





NCR Corporation 





An Equal Opportunity Employer 


3804 N9th Avenue 
Pensacola, FL 32503 





Texas Instruments , 
Programmable 
Slide-Rule Calculator 


SR-52 ORDER 
224 Program Steps BOTH 
20 Data Memories FOR 
Mag-Card Programs ONLY 
List $295.00 only $235.00 $475.00 
Texas Instruments SAVE 
Print/Security Cradle $115.00 
PC-100 OFF 
Control From SR-52 LIST 
Keyboard 


Trace Programs 
List $295.00 Only $265.00 


THE VICTORS ARE HERE! 


VICTOR 204 
10-Digit Display 
Desktop Calculator 
List $89.95 only $79.95 
VICTOR 305 
Printing, Desktop 
Calculator 
List $149.95 Only $105.95 
Nation-Wide Service Availabie!! 


SEND CHECK OR PURCHASE ORDER TO: 
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Pensacola, Fl 32503 
904-433-5044 









CAREER OPPORTUNITIES 


Departmental expansion has created several challenging opportuni- 
ties in the C/I] MEG Applied Software Department of International 







Function as the project leader of a group of EDP professionals 
charged with the development of manufacturing, wholesale and 
general accounting systems. The projects involve the latest state-of- 


Your qualifications should include 5-10 years EDP experience in 
several non-related industries plus at least 3 years experience writing 





As a systems analyst you would provide support to our international 
operations on the released medical, education and government or 
manufacturing applied software products. This position involves 


To qualify for one of these positions you should have 3 or more 
years of EDP experience related to one or more of the desired 
industries. A degree in Computer Science and experience with 
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Dayton, Ohio 45479 
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Despite Institution Sizes 
Oregon Hospitals Use Small Systems 


PORTLAND, Ore. — Two hos- 
pitals in this metropolitan area 
have found they are able to use a 
small business system despite 
differences in their sizes, accord- 
ing to Robert W. Vial, director 
of fiscal services for both facili- 
ties. 

The hospitals are separate and 
independent but geographically 
proximate nonprofit facilities, 
Vial noted. 

Dwyer Memorial, located in 
Milwaukee, Ore., eight miles 
from here, is a 70-bed general 
acute-care hospital. Holiday Park 
Hospital, in downtown Portland, 
is a 195-bed acute-care facility. 

On Vial’s recommendation, 
each of the hospitals now has its 
own IBM System 32 and is using 
IBM’s Hospital Financial Man- 
agement System Industry Appli- 
cation Program (IAP). 


Expectations Satisfied 


“Results so far have com- 
pletely fulfilled our expectations 
at smaller Dwyer Memorial and 
are equally pleasing at Holiday 
Park, which has two and a half 
times the bed capacity and 
patient volume,” Vial said. 

“Since the System 32 went in, 
business operations are more ef- 
ficient, ancillary service revenues 
are higher, cash flow is swifter at 
Dwyer and financial controls are 
tighter at both hospitals,” he 
reported. 

Before the systems were in- 
stalled, Holiday Park was posting 
patient records and billings man- 
ually. Dwyer Memorial was using 
a computer service for patient 
billings, accounts receivable and 
payroll processing. 

Holiday Park Hospital only had 
computer service for payroll. 


‘Something Better’ Needed 


“By late 1974, it was apparent 
that something better in the way 
of DP systems was needed if we 
were to ensure the operating ef- 
ficiency and gain the manage- 
ment control we wanted,” Vial 
explained. 

“Our initial aim was to find a 
single system that could be 
shared by the two hospitals, 
would be reasonably economical 
and capable of both automating 
basic hospital business routines 
and furnishing timely manage- 
ment information. 

‘*However, when IBM an- 
nounced the System 32 in Janu- 
ary of last year, we found we 
could give each hospital its own 
in-house system at a lower cost 
than the single, shared system 
we had contemplated. 

“Our only worry, which has 
since proved groundless, was 
that the System 32 might be too 
small to handle the larger hos- 
pital’s heavier workloads,” Vial 
recalled. 

Conversion to the system was a 
bit more time consuming at Hol- 
iday Park than at Dwyer Mem- 
orial. But this had nothing to do 
with the differences in bed capa- 
city and patient volume, accord- 
ing to officials. 


Both On a Par 


“We were converting from a 
total manual system, and had to 
build the necessary record files 
from scratch, while Dwyer Mem- 
orial already had created the rec- 
ord files for their computer serv- 


ice applications,” Jerry Harley, 
Holiday Park’s controller, ex- 
plained. 

Currently, both hospitals are 
on a par in implementation of 
the Hospital Financial Manage- 
ment System IAP. Patient bill- 
ing, accounts receivable, ac- 
counts payable and payroll are 
up and running, and general 
ledger will go on the system 
shortly, according to Vial. 

The patient billing program 
tracks patient transactions on a 
day-to-day basis, updates the 
records to reflect current status, 
captures all applicable charges 
and then provides necessary 
management information that 
was not available before. 

“Service revenues have _ in- 
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creased because a system of this 
type will pick up patient charges 
that might otherwise be missed 
in a manual system. 

“Financial control is improved 
because of the timely reports the 
system provides, such as the 
aging analysis of accounts receiv- 
able and labor distribution anal- 
ysis,” Vial said. 

At Dwyer Memorial, billings 
now get out within three days of 
the patient’s discharge instead of 
up to 15 days with the old sys- 
tem. 

Computer aging and reporting 
of overdue receivables also has a 
favorable impact on cash flow 
and the system is capable of 
accounts receivable agings on a 
variety of bases. 





From the “bottom line” people . . . 








the 


“key” 
to larger profits 
in data entry! 


New S-O ScanEdit™ fully integrated data entry 
systems reduce key strokes and cost by combin- 
ing key-entry capability with accurate, high- 
speed page and document scanning. The result: 
faster, easier, more cost/effective data entry and 
processing that produces error-free input tapes 
for your data processing computer. And it all 
happens off-line, enhancing your mainframe sys- 


tem investment! 


ScanEdit System design permits scanning and 
transfer of OCR-captured data and video images 
directly from scanner to disc for later display, 
correction and editing concurrently with inde- 
pendent data entry jobs being keyed. Available 
in three series, the systems 300, 600 and 3500 
can be individually configured to meet present 
needs economically and to provide for future ex- 
pansion as processing requirements grow. 


Now's the time to turn the “key” to profits in your 


processing. Call or write. .. 


Ah ek. SCAN-OPTICS, INC. 





Manager of Marketing 
22 Prestige Park 

East Hartford, Ct. 06108 
203/289-6001 
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Wangco Offers OEM Disk Drives 


LOS ANGELES — Wangco, Inc. has in- 
troduced a series of OEM disk drives for 
minicomputers which are said to store 
5M-, 10M- or 20M bytes of data in the 
space usually required for a 2.5M-byte 
drive. 

Dubbed the “Super Generation,” the 
drives are available in top-load Super T or 
front-load Super F models, the firm said. 

The Super T uses an IBM 5540-type 
cartridge in combination with a fixed disk 


IBM Adds Printer, 
Print Plot Library 
For 5100 Systems 


ATLANTA — IBM has added another 
printer and a print plot/problem-solver 
library for use with the 5100 portable 
system. 

The 5103 printer operates at 120 char./ 
sec and is a 132-print-position matrix 
printer. It can handle single or multiple 
copies as well as continuous single or 
multipart paper, according to a spokes- 
man. 

With the library, users can use the 5100 
with either the 5103 Model 1 or Model 2 
printers as a plotting output device, he 
noted. 

The library allows production of line 
graphs, histograms, bar charts and point- 
to-point plots. The graphs can be pro- 
duced either from program-generated 
data or from data entered directly at the 
system’s keyboard, IBM added. 

Users can now use the 5100 with vector 
plotters and CRTs when a serial I/O 
adapter is added, he said. 

The 5103 Model 2 costs $4,175. The 
library is available in either APL or Basic 
and costs $500, according to the spokes- 
man. 

Both will be available in November, he 
said from IBM’s General Systems Division 
in Atlanta, Ga. 30301. 


Small System Solves 
Large Business Woes 


(Continued from Page 48) 

Currently Burgess has several systems 
on-line with more to be developed, Peek 
noted. 

The personnel information system was 
designed around an employee “master 
data set” containing general employee 
information and educational and training 
data as a subset, he said. 

It provides information on an em- 
ployee’s work history including a specific 
list of skills, merit review data, vacation 
log, pension plan data and accounts for 
all the company-paid insurance benefits. 
This system also keeps track of all travel 
expense data. 

The applications engineering systems are 
primarily used for product design and 
optimization. The system keeps track of 
Industrial Silencing vessel design includ- 
ing flow rate, noise and calculations by 
job or environmental specifications. 
Other products are also tracked by this 
system. 

The bill of materials system allows de- 
sign engineers to create families of parts, 
define a ‘‘standard” descriptive parameter 
hierarchy, generate hard copy of all possi- 
ble parts and develop the physical bill of 
materials using standard descriptions. 

The estimating system allows manage- 
ment to extend the bill of materials 
against “estimated, standard or average 
material costs” contained in the inven- 
tory data base. 

An inventory control system tracks 
parts by job and location, consolidates 
purchasing for many jobs and processes 
bills of materials by job. 

The corporate planning systems project 
sales by division seven years into the 
future and calculate gross margin nets of 
production fixed costs. 


and offers data densities to 4,400 bit/in. 
with up to 200 tracks per inch for a total 
capacity of 20M byte/drive, the firm said. 


cartridges, provides up to 2,200 bit/in. or 
10M bytes of storage with transfer rates 
to 2,500K byte/sec, the firm added. 


of a “side throw” voice coil positioning 
system, Wangco said. A magnesium posi- 
tioner speeds access time so random aver- 
age seek is 33 msec, the firm noted. 


cleaning system, daisy chain and unit 
select capability of up to four drives as 
well as precise internal temperature com- 
pensation. 


costs $3,100; 10M-byte unit, $3,575; and 
20M-byte unit, $4.470, the firm said 
from 5404 Jandy Place, Los Angeles, 
Calif. 90066. 
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The Super F, which uses IBM 2315-type 


The reduced size of the drive is a result 
Other features include a filter forced air 


In OEM quantities, the 5M-byte unit 


These 
representatives 
can save you 
money on 


items in the 
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Our new Monarch Representative Program 
helps you save money every time you order 
computer accessories and supplies from your 
Monarch representative. 


The new Monarch MultiMedia Planning 
catalog contains the most up-to-date com- 
puter accessories and supplies available in 
the industry. 


Starting November 1, 1976 and through 1977, 
our nation-wide representative network can 
regularly save you money through special mail 
promotions... but you must have the catalog 
to participate. 






















If you haven’t received a new Monarch 
catalog, either fill in the coupon below and 
send it to us or call your local representative. 









It can mean money to you. 
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&44.4 MONARCH METAL PRODUCTS 
MacArthur Avenue, New Windsor, N.Y. 12550 


LIYES, 









| want to see how Monarch’s MultiMedia 
Planning system can work for me. Send me 
your new Catalog immediately and be sure 
to put me on your mailing list so | can 
receive your special promotional offers. 
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Computerworld 
Measurement Revamped in ‘69 

Cl er Yardstick’ Reduced IBM Market Share 
Calcomp Realignment By Edith Holmes called “Project Yardstick,” was no more tially lower IBM’s estimate of its market 
Of the CW Staff than an attempt to improve on IBM’s_ share. Yardstick essentially broadened 
To ‘Sharpen Focus’ NEW YORK — IBM may have sabotaged field reporting system for learning about IBM’s definition of that marketplace and 
its own market share figures in the late competitive successes and to include in- caused the corporation to consider as its 
ANAHEIM, Calif. — California Com- 1960s because its management and legal creasingly competitive products like com- net position share only those machines it 


puter Products, Inc. (Calcomp) has re- 
aligned its major product elements into 
two main product line divisions. 

A Graphics Products Division and a 
Memory Products Division have been cre- 
ated in order to “lend sharpened focus 
and direction to: company efforts,” ac- 
cording to George M. Canova, Calcomp 
president. 

Each division will have its own engineer- 
ing, manufacturing, quality assurance and 
product marketing responsibility, he add- 
ed, with centralized operations already in 
place providing sales, field engineering 
and financial/administrative support. 

H. Eugene Brewer has been named to 
head the Graphics Products Division 
while James Y. Payton will head the 
Memory Products Division. 

Graphics Products will be responsible 
for all traditional graphics equipment 
such as plotters, plotter controllers and 
computer output microfilm systems, 
Canova said. Memory Products will focus 
on Calcomp disk and tape drives and 
controllers, the Automated Tape Library 
and related products. 


Base, HIS Sign Agreement 


NEW YORK - Base Information Sys- 
tems, Inc., a subsidiary of Advanced 
Computer Techniques Corp., has signed a 
letter of intent with Honeywell Informa- 
tion Systems, Inc. (HIS) for a sales/serv- 
ice agreement. 

Under the agreement, Base will offer its 
Ultratext System and the HIS Level 6 
minicomputer as a packaged system. 

Honeywell will acquire certain software 
license rights to the Base word-processing 
system and will provide installation and 
maintenance services to users. 


Supershorts 


TRW, Inc. plans to form a joint venture 
in France with Matra S.A. to distribute 
U.S. DP equipment marketed inter- 
nationally by TRW Datacom Interna- 
tional. 


Memorex Corp. has named Moore Busi- 
ness Forms, Inc. as a distributor for three 
disk products: top- and front-load disk 
cartridges, IBM-compatible flexible disks 
and Data Mark data modules. 


counsel knew previous measurement poli- 
cies revealed the corporation had a mon- 
opoly share, internal IBM documents sug- 
gest. 

Introduced at the U.S. vs. IBM antitrust 
trial here, this group of some 32 docu- 
ments, including the deposition testi- 
mony of six IBM executives, also indicate 
the corporation changed its methods for 
measuring its position in the computer 
industry at about the time the govern- 
ment filed suit in January 1969, the 
Justice Department hopes to show. 

IBM counsel argued, however, that this 
effort to revise share figures, eventually 


munications devices, OEM equipment and 


IBM Trial 


Documents 


add-on memories and other peripherals in 
its definition of the market. 

As such, Yardstick was not created to 
answer the government’s charge that IBM 
is a monopolist, the defense is maintain- 
ing. 

The effect of Yardstick was to substan- 


Cassette Seen Retaining Edge 
In Magnetic Recording Market 


By Toni Wiseman 
Of the Cw Staff 

WELLESLEY HILLS, Mass. — The cas- 
sette will retain its leadership position as 
the most popular low-cost magnetic data 
recording device through 1980, according 
to a recent study by Venture Develop- 
ment Corp. (VDC). 

While predicting growth for cassettes, 
3M cartridges and floppy disks, the study 
said cassettes, the lowest-priced medium 
in absolute terms, will continue to ac- 
count for most units sold through 1980. 

In 1975, cassettes accounted for 73% of 
the market for low-cost data recording 
devices, cartridges for 5% and floppies for 
22%, according to the study. By 1980, 
cassettes will have 52% of the market, 
cartridges 8% and floppy disks 40%, it 
predicted. 

“The world market for cassette drives 
will expand at a 16% annual rate through 
the next five years as the European and 
Japanese computer industries expand at a 
faster rate than U.S. markets (from a 
smaller base),’’ the report stated. 

The average annual growth rate for for- 
eign cassette markets will be 25%, VDC 
forecast, while the world market volume 
for 3M cartridge drives will increase at an 
average annual rate of 38% and floppies 
at a 40% rate. 


The dominant medium remains the 
Philips-type cassette, VDC said, predict- 
ing the U.S. market for cassette drives 
will continue to grow at an average an- 
nual rate of 12% through 1980. 

The 3M cartridge, which is the only 
other self-contained magnetic tape pack- 
age to obtain industry acceptance, has 
had only limited success and has been 
unable to compete in the minicomputer- 
based applications market, according to 
VDC. 7 

The floppy disk, on the other hand, is 
the cassette’s principal competitor, ““mak- 
ing considerable inroads in minicom- 
puter-based applications,” the study 
added. 

“The digital cassette started with a bad 
reputation, but is beginning to live it 
down,” the report said. 

VDC found there are 20 producers of 
cassette drives who sell them on the open 
market; 10 more make drives for their 
own use. Less than half as many com- 
panies produce 3M drives as produce cas- 
sette drives, yet there are no large com- 
panies marketing cassette drives, VDC 
noted. 

On the other hand, a number of large 
companies compete in the floppy disk 
business, VDC pointed out. 

(Continued on Page 56) 


rented and therefore still owned, the 
documents show. 

Using this scheme, IBM calculated its 
June 1969 standing as 48.7% of the mar- 
ket, for example, according to a Septem- 
ber 1969 memo addressed to the IBM 
corporate director of marketing, then 
Ralph A. Pfeiffer. 

“The erroneous old net position share 
for this time period would have been 
71.2%,” this document continued. 

One document, entitled ‘“Yardstick 
Very Net,” sets out the chronology of 
IBM’s use of competitive measurements. 
Written in part by Pfeiffer’s administra- 
tive assistant, Donald Sisson, the exhibit 
indicates IBM’s corporate vice-president 
of marketing, R.W. Hubner, first ques- 
tioned the corporation’s 85% market 
share in 1965. 

To a man, those IBM executives asked 
about IBM measurements of competitive 
activity testified in depositions that IBM’s 
field reporting system, called ‘““Comstat”’ 
for ‘‘Competitive Statistics,” was inade- 
quate and unreliable. 

Dependent on the sales force to report 


(Continued on Page 54) 


Ansi 1/0 Standards 
Approaching Reality 


WASHINGTON, D.C. — The proposed 
input/output interface standard based on 
IBM gear has moved a step closer to 
reality. 

The American National Standards Insti- 
tute’s (Ansi) X3T9 technical committee 
has voted to forward the channel level 
and power control specifications to the 
user-oriented X3 committee as well as to 
the International Standards Organization, 
according to Del Shoemaker, X3T9 chair- 
man. 

The X3T9 group will now consider the 
operational characteristics of the inter- 
face for tape and disk drives as well as I/O 
terminals, he said. 

Progress on this last item should move 
at a faster pace than on the previous two 
aspects of the standard, he said. 

The X3 committee will poll its members 

(Continued on Page 55) 
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Act Now! Take advantage of this 
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The Datapro Direct f 
MORE software products: Software is a tee ‘oe volumes, 


with coverage of more software products, including the newest packages 
introduced this year, and packages now being distributed by turnkey vendors. 


MORE timely coverage: Every month, the Datapro Directory 

* of Software is supplemented by 
approximately 150 new product listings and reports to assure tnat your 
information on software is always up to date. 


« All product profiles are uniformly 
MORE objective reports: written by Datapro, not vendors, to 
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Despite "75 Revenues, FM Losing Early Glamour 


WALTHAM, Mass. — Facilities manage- 
ment (FM) revenues totaled $415 million 
in 1975, about 13% more than its pri- 
mary alternative, computer services, ac- 
cording to EDP/Industry Report (EDP/ 
IR), published by International Data 
Corp. (IDC). 

About 1.6% of total DP industry spend- 
ing went for FM, EDP/IR said, noting an 
IDC study found the only major segment 
of the FM market destined to grow faster 
than the computer industry as a whole is 
that which specializes in industry-specific 
contracts. 

Within that segment, the areas of most 
significant potential growth are the state 
and local government market and the 
educational market, it said. 

“Although IDC expects FM growth to 
continue, at a modest 15% a year to $820 
million by 1980, the industry has shed 
some of the marketing glamour it sported 
earlier in the decade,’”’ EDP/IR said. The 
newsletter noted: 

® “Profits have provided difficult to 
achieve with increasing numbers of FM 
suppliers — including the one-time leader, 
Electronic Data Systems — moving to the 
shared computer, or data center, ap- 
proach in efforts to maximize the revenue 
from each investment dollar.” 

@ “Contract renewal rates are poor, 
forcing vendors to scramble for new cus- 
tomers just to maintain revenue levels. 
Many of the current users of FM inter- 
viewed by IDC had no plans to renew 
existing contracts.” 

@ “The emergence of distributed proc- 
essing with on-site minis for immediate 
processing requirements is beginning to 
look good to the suppliers of computer 


CMI Lease Base Sold 
‘Over Book Value’ 


BEDFORD, Mass. — Cambridge Mem- 
ories, Inc. (CMI) has consummated the 
previously announced sale by CMI’s lead- 
ing subsidiary of its lease base of add-on 
memories for a price “substantially over 
book value. 

“The lease base sale was the most sig- 
nificant of several actions which we have 
planned for restoring CMI to a sound 
financial position,” according to Joseph 
F, Kruy, CMI president. 

The purchaser was Electronic Memories 
& Magnetics Corp.’s (EMM) Systems 
Equipment Division, a newly organized 
leasing company which will be managed 
by EMM. 

CMI’s present purchase base of over 500 
installations will continue to be served 
and supported by CMI. The maintenance 
of the total equipment base will be per- 
formed by Raytheon Service Co. with 
support from CMI. 

The sale discharged approximately 
$12.4 million of the CMI leasing subsidi- 
ary’s debt, although the parent company 
has a contingent obligation to pay up to 
$1.5 million in mid-1980 to its lending 
banks if payments to the banks by the 
EMM’s Systems Equipment Division do 
not meet certain levels, the firm said. 

Total indebtedness to the lending banks, 
exclusive of the contingent obligation, has 
been reduced from about $17.2 million 
last July to approximately $1.9 million, 
CMI added. 

CMI reported a loss of $1.9 million or 
$1.11 a share for its third quarter ended 
May 29 compared with earnings of 
$103,000 or 6 cents a share in the year- 
ago period. 

Revenues in the quarter were $5.779 
million compared with $5.777 million in 
the same period last year. 

For the nine months, CMI suffered a 
$2.5 million loss compared with earnings 
of $251,000 or 15 cents a share in the 
year-ago period. 

Revenues for the nine months were 
$17.4 million compared with $16.7 mil- 
lion in the corresponding period last year. 


services, causing them to examine the 
merits of providing true FM services.” 

EDP/IR reiterated a statement it made 
three years ago, saying the quote still 
holds true: “The essential flaw in the 
classic FM concept is that DP is an inte- 
gral part of a user’s operation — unlike 
such tacked-on problems as feeding the 
employees or cleaning the halls. 

“Though FM has proven to be an ap- 
propriate way to handle relatively stan- 
dardized types of work in some fields — 
such as banking, insurance and govern- 
ment accounting — experience has also 
shown. expertise in computing is no sub- 
stitute for an intimate knowledge of a 
company’s operations when it comes to 
running the DP department, EDP/IR said. 


Three Submarkets 


IDC distinguished three separate sub- 
markets within the FM marketplace: Fed- 
eral government FM; custom-commercial 


FM; and industry-specific FM, EDP/IR 
noted. 

In 1975, the Federal government was 
the biggest buyer of FM services, spend- 
ing $200 million or just under half of the 
total market revenue, according to IDC 
figures. 


Growing Segment 


This segment will continue to grow, but 
by 1980 will have dropped to 40% of the 
total market with revenues totaling $325 
million, EDP/IR reported. 

“Because of an expected slowdown in 
the emergence of new full-blown govern- 
ment computer installations and the en- 
trenchment of civil service personnel at 
existing computer sites, FM business is 
expected to show slower growth than in 
the past,” it explained. 

Custom-commercial contracts, which ac- 
counted for $30 million in 1975, are also 
on the wane. By 1980, IDC predicted, 
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can show you where 





youre going. 


this market will be only about $15 mil- 
lion. 

The only real expertise an FM vendor 
can bring to the custom-commercial cli- 
ent is the ability to manage an efficient 
DP center and attract good people, EDP/ 
IR said. 

This accounts in great part for the de- 
cline of the market, since contracts are 
often not renewed once the center is 
running effectively. 

This leaves only industry-specific FM as 
growth area. While these contracts are 
often as customized as custom-commer- 
cial ones, the vendor can take advantage 
of “learning curve’ experiences which 
hold over from contract to contract, 
EDP/IR said. 

In 1975, industry-specific FM revenues 
totaled $185 million, or 45% of the total 
market. IDC predicted that by 1980 this 
would grow to $480 million or 58% of 
the total. 





Read the Year-End Review and Forecast in the combined 
December 27th/January 3rd issue of Computerworld. 


As the once-in-a-lifetime U.S. Bicentennial approaches its demise, it’s time to 
sit back and look beneath the headlines for the truly significant events of 
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Review and Forecast, appearing in the special, combined issue of December 


27/January 3. 


Edited by E. Drake Lundell, this special issue will be filled with useful analysis 
and insightful commentary on the year’s most compelling computer stories. 
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Documents Show ‘Yardstick’ Cut IBM Market Share 


(Continued from Page 52) 
business lost to competition, Comstat 
partially relied on these people to report 
their failures to management. The series 
of transfers of this information from the 
branch and then the regional offices fur- 
ther decreased the accuracy of Comstat 
numbers, Pfeiffer said in his deposition. 

In 1967, IBM attempted to adjust Com- 
stat figures in hopes of making them 
more accurate, according to Sissonis 
memo. Corporate marketing and eco- 
nomics groups set up a model for adjust- 
ing statistics on the IBM 1620; funds for 
the project came from G.B. Beitzel, then 
president of the Data Processing Division 
(DPD). But, apparently, it went no fur- 
ther. 

It wasn’t until nearly two years later — 
in January 1969 — that the IBM director 
of business practices, F. Cummiskey, pre- 
sented a definition of the ‘“‘total informa- 
tion-processing market” to the corpora- 
tion’s Management Review Committee 
and was told to correct this definition 
where it was “‘deficient’’ in competitive 
information. 


Started in 1968 


In March 1968, Hubner formed a task 
force “to outline a workable and ap- 
propriate method of measuring and track- 
ing business volume trends in the DP 
industry.” This was Project Yardstick 
and, according to Sisson, it had the ap- 
proval of top executives at the corporate 
and DPD levels. 

Just a month later, IBM was called by 
the Justice Department to produce a 
statement on market power in the com- 
puter industry. 

Sisson’s memo stated this study “point- 
éd out the need for changes” in measure- 
ment methods and noted IBM’s outside 
counsel, Cravath, Swaine and Moore, and 
its in-house vice-president and general 
counsel, Burke Marshall, “agreed changes 
were desirable.” 

Hubner directed Beitzel to implement 
broader market measurements as soon as 
possible and to include in the market 
definition competitive add-ons, terminals 
and control units and bookkeeping ma- 


Burroughs Developing 
‘Super’ Processor 


DETROIT — Burroughs has announced 
it is developing a “super”? computer 
designed to handle the largest problem- 
solving requirements of science, industry 
and government. 

“The system utilizes an array processor 
architecture which will enable it to com- 
plete vector-oriented problems at speeds 
in excess of any system currently in- 
stalled or believed to be under devel- 
opment,” Burroughs Chairman Ray W. 
Macdonald said. 

“The system is ideally suited for large- 
volume vector- or parallel-oriented prob- 
lems which are often found in such appli- 
cations as structural analysis, nuclear re- 
search, natural resource exploration, 
meteorology and econometric modeling.” 

The computer uses a large-scale inte- 
grated circuit implementation of Bur- 
roughs Current Mode Logic. It will use 
the large-scale Burroughs B7700 as its 
systems manager, and the total systems 
environment will be controlled by Bur- 
roughs Master Control Program (MCP). 

The scientific processor will be program- 
med exclusively in Fortran under full 
MCP control, using a vectorizing compiler 
which converts frequently used serial For- 
tran instructions into vector operations, 
Burroughs said, adding this software ap- 
proach is believed to be unique for this 
class of computer system. 

The scientific processor is being devel- 
oped at Burroughs’ Great Valley Labora- 
tories near Philadelphia. Delivery of the 
system is planned for the fourth quarter 
of 1978. 


chines. Disk drives, disk packs and tape 
drives would be incorporated into these 
measurements later, Sisson reported. 
“This new concept method is the way 
IBM’s case is going to be presented in 
Washington,” another document stated. 


Rented Equipment Only 


The plan which IBM’s attorneys agreed 
to was based on its economists’ conten- 
tion that only rented equipment should 
be counted in IBM’s measurement of its 
position. 

Competitive equipment was to include 
not only machines made by other manu- 
facturers, but IBM devices then owned by 
users and leasing companies as well, ac- 
cording to a memo to Hubner from Mor- 
ton Zemen, corporate director of market- 
ing analysis. 

The IBM economists suggested the stan- 
dard net position share contained “‘irrele- 
vant information because it goes back too 


far in history and includes machines we 
no longer own,” Zemen wrote. The econ- 
omists also maintained this ‘“‘ownership 
concept” would be a better means for 
calculating position share and that it need 
not conflict with the notion of “sales 
share,” he added. 

“From an economic’and legal point of 
view, their definition might be accepted,”’ 
Zemen told Hubner. ‘‘More important 
from corporate marketing’s point of view 
is the possible requirement to put this 
concept to work to help run the business. 

**Here I have severe reservations,” Zemen 
continued. “It seems to me that we 
should completely abandon any kind of 
position share, rather than utilize their 
concept for marketing purposes. 

“We could still have a sales share and 
gauge our progress in various areas by 
displaying the trend of this sales share 
over the past few years,” he said. 

Zemen was not alone in his reservations. 


Other documents from this time period 
indicate Hilary A. Faw, then director of 
corporate business practices, also believed 
position share data was best not men- 
tioned. 

And T.V. Learson, then corporate 
senior vice-president, expressed his dis- 
satisfaction with the use of such figures 
in reports on IBM’s position in various 
user industries. 

Ten people and a budget of $500,000 
were allocated to DPD to conduct Yard- 
stick. Zemen presented Yardstick along 
with the plan to make sales share rather 
than net position share the market mea- 
surement to the Management Review 
Committee in October 1968, the docu- 
ments show. 

New competitive figures were to be 
available by August 1969. By 1970, all 
share figures for 1968 and 1969 con- 
formed to this market measurement ap- 
proach, Sisson’s memo suggested. 
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‘Lay Everything on the Table’ 
Openness Urged on Executives Negotiating Mergers 


TORONTO — Executives participating 
in mergers and acquisitions should be 
completely honest with each other and 
lay everything on the table at the outset, 
according to Gilbert Mintz, president of 
Broadview Associates, Inc. 

Mintz spoke at a recent Association of 
Data Processing Service Organizations 
meeting here where attendees were inter- 
ested in the specific procedures and dos 
and don’ts of acquisitions rather than in 
the implications to their industry of fu- 
ture consolidation. 

Bernard Goldstein, vice-president for 
corporate development at Tymshare, pre- 
dicted by the late 1980s there will be 10 
to 12 firms in the services arena each with 
annual revenues of $250 million. 

These will have 50% of the total indus- 
try revenues, he told a session on “The 


DataCommn 7, 


Organized by: 
Association of 


Data Communications Users 
Auerbach Publishers 


Impact of Consolidation on the Indus- 

That picture is not meant to be dis- 
couraging, Goldstein said, noting the 
smaller entities will operate on a local 
basis. 

His vision shows the computer services 
industry does not accommodate itself to 
a monopoly, he observed. 

The prime impetus toward the emerg- 
ence of these large firms will be the 
economies of scale in hardware, com- 
munications and marketing, he said, add- 
ing the trend toward growth and toward 
being a multiservice vendor increases a 
firm’s need for capital. 

Along with the drive to growth comes 
the incentive for diversification as a move 
to prevent susceptibility to a “negative 
external event” such as federal legislation 


and IBM actions, Goldstein said. 

“IBM by mistake can adversely affect 
any single market, to say nothing of what 
it can do through an aggressive act,” he 
added. 

Mintz explained the deficiencies in the 
public market are providing incentive for 
companies to acquire their growth 
through mergers since they cannot easily 
get sufficient capital from the investment 
route. 

In urging complete communication be- 
tween the buyer and the seller, Goldstein 
said both parties are going through a 
schizophrenic phase and no one listens to 
anyone else during negotiations. 

However, when the dust settles, there 
can be some rude awakenings if items 
were not outlined clearly in advance. 
Chief executives should disclose at the 
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Join us for the data communications conference you don't 
want to miss ... your annual national conference organized 
by the industry leaders. 


That's DATACOMM 77. It promises to be the biggest, best, 
and most information-packed conference we've put to- 
gether yet. 


Program planners have taken full advantage of the - 
Washington, D.C. conference site to arrange an out- 
standing series of special sessions dealing with govern- 
mental data communications. You'll hear about datacomm 
procurement within the federal government. You'll earn 
how data communications works for the military and for 
federal, state, and local governmental agencies and about 
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outset whether they want to cash in or to 
stay, he said.““You must be honest; it’s an 
ongoing relationship,” Mintz remarked. 

“Merger” is largely a euphemism for 
“acquisition,” he said. In nearly all cases, 
one is the acquirer and the other the 
acquiree, he added. 

However, he doesn’t like to use the term 
“acquire” because it “‘makes someone 
feel like a lambchop.” 


Difficult Lesson 


A lesson learned the hard way by Jack 
Roseman of On-Line Systems, Inc. is not 
to peg the sales price of a firm on future 
stock prices. 

One must take a very close look when 
acquiring a software company because 
the assets “‘drive out every night,” one 
attendee said. 

John D. Morand, director of corporate 
development at Comtech, suggested look- 
ing at the individuals running the firms, 
the systems analysts and programmers 
and their relationship with the head man 
when deciding whether to acquire a firm. 

One key factor is the documentation of 
a system. If it is not up to a point where 
someone else can maintain and modify 
the system, “‘then you’re probably talking 
$60,000 to $70,000 per system to get it 
up to thaf point,” he said. 

Looking to the future, when he sees 
new CPUs with operating systems in the 
firmware, Morand said one should con- 
sider whether the firm is in the applica- 
tions or systems area. 

Also, what are the core requirements of 
the products? Can they be adapted to 
other systems — and specifically to minis? 
What are maintenance revenues? he ask- 
ed. 

Bruce Coleman of Boole & Babbage 
suggested the longevity of people could 
be lengthened if they were provided op- 
portunities for working in new tech- 
nological areas with new resources. 

Jack Roseman of On-Line Systems sug- 
gested a software company might think 
its acquirer attractive if it offered com- 
puter facilities because many rent devel- 
opment time on outside machines. 

However, another attendee warned of 
programmers’ insatiable need for machine 
time. Service companies pondering 
whether to offer spare time should decide 
to do so only if they have a lot of spare 
time during the day they are willing to 
devote to in-house development work, he 
remarked. 


Ansi 1/0 Standards 
Approaching Reality 


(Continued from Page 52) 
on whether the proposed _ standards 
should be submitted to them in a letter 
ballot and also be made available for 
public review, he said. 

During the four months the standard 
will be out for review and X3 will collect 
comments and refer them to X3T9, Bob 
Brown, vice-chairman of X3, explained. 


When the final ballot is sent out, X3 will 
include these comments and the technical 
committee’s replies, he said. 


If adopted and adhered to, peripherals 
attachable to IBM mainframers would 
also be compatible with other main- 
framers’ CPUs, Jack Biddle, executive di- 
rector of the Computer and Communica- 
tions Industry Association, observed. 


Adherence to Ansi standards is volun- 
tary on the part of the manufacturers. 
Much opposition from mainframers is ex- 
pected during the review by X3, he said. 

X3 includes about 46 members; 16 
mainframers and other manufacturers; 16 
user organizations and 14 general-interest 
societies, Brown said. 





Page 56 


(Continued from Page 52) 

“We believe there is an opportunity for 
a large, stable company to enter the 
cassette market, possibly by acquisition, 
and dominate it. Certainly, this is a more 
promising area than floppy disk drives, 
already overcrowded with large com- 
panies,”’ the report said. 

Presently, the study observed, the mar- 
ket for cassette drives is about 55% cap- 
tive, but will decrease to slightly under 
50% by 1980. 

Most of the largest users make their own 
drives, and ICP is the only independent 
cassette drive manufacturer in the U:S. 
that sells drives in quantities comparable 
to the internal production of the large 
users, VDC said. 

Figures for 1975 will show a total of 
172,000 cassette drives, 10,500 cartridge 
drives and 52,000 floppy disk drives ship- 
ped, according to the report. 
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Cassettes to Hold Edge in Magnetic Recording Mart 


By 1980, cassette drive shipments will 
grow to 366,000, cartridge drives to 
‘52,500 and floppy disk drives to 
276,000, VDC estimated. 


Slower Pace 


VDC found the cassette drive market is 
no longer in rapid flux. “‘Users of drives 
are generally satisfied and are not looking 
for the better mousetrap. Once designed 
in, the mechanical and electrical complex- 
ity of the interface tends to prevent the 
user from changing to another drive in 
future product revisions,”’ the study re- 
ported. 

There is, however, a booming cassette 
media market. Growth was projected at 
an average annual rate of 28% per year 
through 1980. 

Although the growth rate will slow to 
18% per year in 1980, the volume of sales 
will be $54 million, up from a 1975 
volume of $16.7 million, the report said. 

The market for data terminals consti- 
tutes the largest segment of cassette use, 
closely followed by small business sys- 
tems. Together they account for 60% of 
the market. 


3M Cartridges 


The 3M cartridge was originally aimed 
at minicomputer-based equipment be- 
cause it has a better access time than the 
cassette, but the floppy has a data retrie- 
val rate at least an order of magnitude 
faster than the 3M cartridge. 

Standards for information interchange 
have been prepared by the American Na- 
tional Standards Institute (Ansi) for cas- 
settes and 3M cartridges. 

‘*The physical standards for the cassettes 
and cartridges have been accepted readily. 
The formatting specifications of the origi- 
nal cassette standard have been widely 
disregarded,’’ VDC stated. 
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“A second standard using two-channel 
speed-independent code is in the process 
of approval, but it will be similarly ig- 
nored,” the report predicted. “There is 
no single large user such as IBM to impose 
de facto standards by requiring industry 
to interface to its products.” 

Floppy disk standards are now being 
worked on by Ansi and will specify IBM 
compatibility, the report forecast. 

The 3M cartridge (phase-encoded, 1,600 
bit/in.) standard was accepted by the 
industry without dissent, but it is not 


DP Balance of Trade 
Continues Favorable 


WASHINGTON, D.C. — Computers and 
related equipment accounted for 85% of 
total business machine exports during the 
first half of 1976, according to the U.S. 
Department of Commerce. 

U.S. business machines in general 
showed a favorable balance of trade 
amounting to $870.6° million, a 1% in- 
crease over the first half of 1975, Com- 
merce said. 

Imports of computers and related equip- 
ment rose 31% to $83 million, while 
exports rose to $1.2 billion, up 11% from 
the year-ago period. 

Canada once again was the biggest cus- 
tomer for U.S. computers, purchasing ex- 
ports valued at $182.2 million, according 
to Commerce figures. 

The Federal Republic of Germany fol- 
lowed with $149.3 million; the UK with 
$136.1 million; France with $133 mil- 
lion; and Japan with $108.5 million. 


610 Palomar Ave., RO. Box 5060, 
Sunnyvale, CA 94086 (408) 732-1790 
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always adhered to because its lower re- 
cording density can reduce costs and im- 
prove reliability, the report stated. 

Sales of 3M cartridge drives will show 
figures of $5 million in 1975, or 1/13th 
the size of the cassette market, the study 
said. The market will grow to $8.5 mil- 
lion in 1980 from a small base. 

The 3M Co. manufactures most of the 
cartridges and provides license agreements 
to at least one other supplier, Informa- 
tion Terminal Corp. 

In spite of competitive technologies, 
cassette drive usage is increasing in abso- 
lute numbers, but floppies are gaining a 
larger share of the market for data record- 
ing in general-purpose minicomputer ap- 
plications, intelligent terminals and small 
business systems wherever fast access is 
important, the report said. 


Key Tronic Files Suit 


SPOKANE, Wash. — Key Tronic Corp. 
has filed a lawsuit in the U.S. Federal 
Court in Seattle, against Controls Tech- 
nology Corp., doing business as Controls 
Development Corp. and Automix Key- 
boards, Inc. 

The lawsuit seeks to secure a judgment 
that Controls Development has no claim 
against Key Tronic for alleged patent 
infringement and that the patent issued 
to Controls Development for a _ push- 
button capacitive switch is invalid and 
unenforceable. 

The suit also seeks an injunction against 
Controls Development from threatening 
Key Tronic or its customers with infringe- 
ment or lawsuits in using Key Tronic’s 
capacitor switch in its keyboards. 


It gets as much TLC as Marilyn 
gives her potted Spathiphyllum. 

Terminals are just as sensitive 
as plants so it’s important to pick 
the right one for your job. That’s 
why Trendata offers a wide range 
of printing terminals and magnetic 
tape recorders to fit any number 
of applications. 

And since terminal productivity 
stems from proper training, 
Trendata field reps make sure 
your people understand all the 
do’s and don'ts of terminal 
operations. 

Should maintenance problems 
arise, they are immediately 
pruned out by our own nation- 
wide service people. The last thing 
you need is a terminal withering 
on the line. 

As we mentioned, anything that 
grows needs TLC... and if your 
system isn’t getting Terminal 
Loving Care, we’d like to cultivate 
a little conversation. 
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Security Analysts Told 


Honeywell Bull-Cll Merger Advantageous | & Dimes 


NEW YORK —The French 
computer merger of Honeywell 
Bull with Compagnie Interna- 
tionale pour 1’Informatique (CII) 
will significantly reduce the debt 
level of Honeywell, Inc. and sub- 
stantially improve its debt-to- 
capitalization ratio, security 
analysts were told here recently. 

The transaction was completed 
June 30, 1976 and was reflected 
in Honeywell’s third-quarter 
earnings report issued Oct. 13. 

At the time of the merger, 
Honeywell’s interest in Honey- 
well Bull changed from 66% to 
47%, according to James H. 


Grenell, vice-president and cor- 
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porate controller. 

Consequently, Honeywell’s 
share in the earnings of the 
merged company, starting in the 
third quarter of 1976, were re- 
ported on an equity basis instead 
of on the consolidated basis pre- 
viously used for Honeywell Bull. 

Prior periods have been re- 
stated in order to present con- 
sistent comparative operating 
statements, he added. 

Grenell pointed out that re- 
stating the financial performance 
of Honeywell Bull on an equity 
basis resulted in no change in 
prior years’ earnings or earnings 
per share, although the sales 


a a 


t COMPUTER & 


| ZIP CODING ! 
§ 5,000 to 5,000,000 


As low as 1¢ each 
j Write or call for details 


ff LIST PROCESSING CO. 


. 


* 937 National Avenue 
Addison, !L 60101 
p 312-543-0100 


| St aa A ae RE — 


DUMPS . 





SERS 


FREE CATALOG: 


eae 








revenues, costs and expenses of 
the French company will no 
longer be included with those of 
Honey well. 

Louis E. Navin, vice-president 
and corporate treasurer, said the 
most significant effects of the 
restatement were to reduce 
Honeywell’s total 1975 debt by 
more than 38% and reduce the 


debt-to-capitalization ratio in- 


Financial 
News 


1975 from 37% to 28% — with 
no change in _ stockholders’ 
equity, according to Navin. 

Clarence W. Spangle, president 
of Honeywell, Information Sys- 
tems, cited the following addi- 
tional benefits of the merger: a 
substantially larger share of the 
French computer market; plans 
of the French government to 
purchase approximately $800 
million worth of computer 
equipment from ClII-Honeywell 
Bull in the next four years, plus 
subsidies from the French gov- 
ernment of approximately $240 
million to be applied to research 
and development and transition 
costs of the merger in the next 
four years; increased R&D capa- 
bility; strong involvement by 
Compagnie Generale d’Elec- 
tricite, a shareholder in the 
merged French company; a cash 
payment to Honeywell of $58 
million that was above book val- 
ue and yielded a $12 million net 
capital gain. 

Setting the stage for a discus- 
sion of some of Honeywell’s. fu- 
ture plans, Spangle reviewed a 
series of events beginning six 
years ago when Honeywell 





merged its general purpose com- 
puter business with that of Gen- 
eral Electric (GE). 

In the ensuing years, Honey- 
well has concluded an arrange- 
ment with Xerox to manage its 
worldwide computer base, form- 
ed a joint venture with Control 
Data Corp. to develop and man- 
ufacture peripheral devices and 
concluded the French merger 
forming CII-Honeywell Bull, ac- 
cording to Spangle. 

“We have expanded our in- 
stalled base and our revenue 
stream threefold since the GE 
merger. We have a product 
capability in place to protect 
this investment,” he said. 

“We have achieved a level of 
line unification that serves our 
users’ needs and we have accom- 
plished acquisitions, consolida- 
tions and economies that have 
improved our cash position. We 
have a solid financial founda- 
tion,” he noted. 

One of Honeywell’s major 
goals is to establish itself as an 
industry leader in the high- 
growth field of computer net- 
working and distributed proc- 
essing, Spangle told the analysts. 

“In the near future,” he added, 
“we intend to launch our Series 
60 computer family on an ag- 
gressive path that will continue 
to support our installed base but 
also will make Honeywell the 
logical choice for any computer 
user interested in implementing 
advanced networking and dis- 
tributed processing applications. 

“We will capitalize on our cur- 
rent Series 60 strength and re- 
veal new functionality to help 
our users expand. We think we 
have developed a unique ap- 
proach, integrating our mini- 
computer line and our general 
purpose computer systems.” 


National Semi Net Falls in Quarter 


SANTA CLARA, Calif. — Na- 
tional Semiconductor Corp.’s 
earnings fell in the first quarter 
despite increased revenues. 

Earnings for the first quarter 
ended Sept. 19 were $3.3 mil- 
lion or 25 cents a share com- 
pared with $5.2 million or 40 
cents a share a year ago. 

Revenues for the quarter rose 
36% to $112.1 million from 
$82.4 million in the year-ago 
quarter. 

The first-quarter sales gain was 
due to a heavy increase in semi- 
conductor demand which began 
at the end of last year, according 
to Charles E. Sporck, president. 

He added that while the de- 
cline in profits was disappoint- 


Incoterm Net Down in Six Months 


WELLESLEY HILLS, Mass. — 
Incoterm Corp.’s earnings drop- 
ped both for the second quarter 
and for the six month period 
due largely to a higher federal 
income tax rate. 

Earnings for the second quarter 
were $556,079 or 28 cents a 
share compared with $585,009 
or 29 cents a share in the year- 
ago period. 

Revenues rose to $8.9 million 
from $8 million a year ago. 

For the six months, earnings 
dropped to $912,294 or 46 
cents a share compared with 


ing, it was not unexpected be- 
cause of previously disclosed 
problems in digital watch die 
and module assembly, which 
have since been solved. 

“Steady progress is being made 
and sales will be less affected by 
the watch die problem during 
the second quarter than in the 
first,’ Sporck noted. 

“We still expect that net earn- 
ings for National’s entire fiscal 
year will be above the $1.44 per 
share level reported for fiscal 
1976 because of correction of 
the watch situation and the fact 
that all other facets of the com- 
pany — semiconductor and su- 
permarket point-of-sale — are 
performing well,”’ he said. 


$1.3 million or 65 cents a share 
including a $193,000 tax credit. 

Revenues were $17.1 million, 
up from $15.6 million a year 
ago. 

Backlog at the end of the séc- 
ond quarter was $27.5 million, 
up 67% over the second quarter 
a year ago and 32% over fiscal 
1977’s first quarter. 

During the second quarter, the 
company completed negotia- 
tions for the external financing 
of a short-term rental program 
to be offered to customers in the 
U.S. and the UK. 






Nickels 


Measurex has exercised its op- 
tion to extend the maturity on a 
total of $5 million of subordi- 
nated promissory notes held by 
the Massachusetts Mutual Life 
Insurance Co. and MassMutual 
Corporate Investors, Inc. 

$$$ 

National CSS has declared a 
S5-cent quarterly dividend pay- 
able Dec. 1 to holders of record 
Nov. 15. 

$$$ 


Centronics declared a quarterly 
dividend of 20 cents payable 
Jan. 3 to holders of record Nov. 
30. 

$$$ 

Nashua has declared a 17-cent 
quarterly dividend payable Dec. 
3 to holders of record Nov. 19. 


$$$ 
Lynch Communications has de- 
clared a 7-cent quarterly divi- 
dend payable Nov. 15 to holders 
of record Nov. 2. 
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SYSTEM/3 SCULPTURE 
For Christmas! 


For System/3 users only, this 
gold-finished plaster sculpture is a 
perfect paperweight/conversation 
piece for the computer room or 
office. Beautifully detailed, 6 
inches tong, just $9.95 each post- 
Paid. Brian Productions, 2949 
Southfield Rd., Xenia, Ohio 
45385. Satisfaction guaranteed. 
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And Hurting Employment 


Decline in R&D Seen Stunting U.S. Economic Role 


CHICAGO — If the decline in research 
and development (R&D) investment by 
the U.S. is not reversed, it could seriously 
affect the nation’s economic leadership 
and our ability to provide the 18 million 
new jobs that must be generated in the 
next 10 years, according to Dr. Thomas 
A. Vanderslice, vice-president and group 
executive of General Electric’s Special 
Systems and Products Group. 

In addition to the nation’s ability to 
compete in the world marketplace, the 
pace at which it can develop new ad- 
vances in energy sources, materials and 
many other fields which are vital to 
American economic growth and its peo- 
ple are also at stake, he said here recently. 

In spite of the strong position we cur- 
rently enjoy, “there are many — econo- 
mists, scientists, representatives of gov- 
ernment, industry and the academic com- 
munity — who believe the facts show that 
technological innovation in this country 
is approaching a critical point,’’ Vander- 
slice stated. 

He cited several trends indicating an 
erosion of U.S. technological leadership. 

The 25 years following World War II 
saw some of the most dramatic commer- 
cial innovations in history — stemming at 
least in part from the R&D of the 40s: 
computers; the transistor and integrated 
circuits; radar; communication, weather 
and navigational satellites, he noted. 

For most of this period, the U.S. had a 
comparative advantage in new and im- 
proved products and processes, an advan- 
tage that has continued to the present in 
agricultural and so-called high-technology 


products, he asserted. 
“For example, one study showed that 


of some 500 major technological innova- 


tions introduced into the commercial 
market between 1953 and 1973 by the 
major industrial countries, the U.S. led by 
a wide margin, Vanderslice noted. 

“However, the U.S. lead declined from 
the late 50’s to mid-60’s, falling from 
82% to 55% of innovations. The slight 
upward bleep at the end of the line does 
not represent a gain for us, but further 
decline for the UK, vis-a-vis the rest of 
the industrial world. 

“The largest actual gains, as might be 
expected, were recorded by Japan and 
West Germany,”’ he said. 

Patents show the same kind of trend, 
with U.S. patents granted to foreign in- 
ventors more than doubling from the ’60s 
to the 70’s. The favorable balance with 
Japan had declined steadily since 1962, as 
its patenting of inventions in the U.S. 
increased some three-fold, he added. 

“With the rich heritage of technical 
competence resident in our labor and 
managerial forces, it may seem strange to 
say that U.S. technology is in trouble 
today. 

“Yet, I believe, there are trends that, 
unless corrected, could lead to a rapidly 
maturing crisis, such as the UK is now 
undergoing in translating her technology 
into economic growth. This is a road we 
dare not go down,” he stated. 


Budget Allocations 


R&D has been well nourished in the U.S. 
But in recent years, R&D has been suffer- 
ing from malnutrition — and it may be 
suffering not just from a lack of federal 
and corporate calories, but also from an 
imbalanced diet. 

In the U.S., the percent of gross na- 
tional product (GNP) devoted to R&D 


has dropped steadily for more than nine 
years. Meanwhile, other countries have 
registered substantial gains. 

Underlying the gains of Japan and West 
Germany were continuous large increases 
in funding from both industry and gov- 
ernment, according to Vanderslice. 


R&D is a comparatively small part of 
the total federal budget. It is also ap- 
parent that while total federal outlays 
approximately doubled between 1965 
and 1975, approaching $400 billion, 
R&D remained relatively constant. 

The share of the federal budget repre- 
sented by R&D and by R&D plant pro- 
grams has declined continuously from 
1965, not even keeping pace with infla- 
tion, he said. 

Corporate spending for R&D, on the 
other hand, has just about managed to 
keep pace with inflation, remaining near- 
ly constant for most of the period at 
around 1% of the GNP while federal R&D 
spending has dropped from almost 2% of 
the GNP in 1966 to an estimated 1.2% in 
1976. 

The record suggests American industry 
more fully recognized the value of main- 
taining constant, continuing levels of sup- 
port for R&D,.than has the Federal gov- 
ernment, Vanderslice noted. 


“In the long run, I can think of nothing 
that can give more leverage on all of the 
problems that confront us now and in the 
future than to protect the ‘seed corn’ of 
scientific and technological competence 
that resides in our universities, industry, 
government in-house and privately fund- 
ed organizations,” Vanderslice said, em- 
phasizing the amounts of money involved 
would be modest compared to other 


items in the federal budget. 

In products with low technical content, 
the U.S. trade balance dropped from a 
breakeven point in 1960 to a $16 billion 
deficit, he said. At the same time, high- 
technology product exports were up toa 
plus of over $25 billion per year. 

“High-technology companies appear to 
have a growth rate about double that of 
low technology companies and create 
jobs five times as fast,”’ he said. 

Renewed emphasis on U.S. technology, 
he said, “would create ‘new’ jobs for the 
scientists and engineers, who in the larger 
sense create not only their own jobs but 
jobs for hundreds and thousands of 
others.” 


Number of Scientists Decline 


Vanderslice pointed out that the num- 
ber of scientists and engineers engaged in 
R&D per 10,000 population had declined 
from the late 60’s to the present. The 
U.S. is the only major industrial nation in 
which this indicator declined over this 
period. 

“The free and exuberant atmosphere of 
technical innovation that sustained re- 
search and engineering in the 50’s and 
60’s has disappeared as we seem to be 
heading toward a nation in which the 
number of people able to articulate the 
problems will be greater than the number 
of people capable of solving them,” he 
asserted. 

He warned that “much of what we 
expect science and technology to provide 
in the future, requiring new understand- 
ings and inventions will, in the opinion of 
many in the scientific community, be 
slower in coming unless present trends are 
reversed.” 





Dr Dixon Doll will show you how to plan and manage effective data communications systems. 


Data communications has become a focal point for new growth, and new economies, in com- 
puter use. But there are many hazards for the user. Even many up-and-running systems have 
costly flaws that can be improved through better management methods. And that’s where 


these seminars come in. 


Computerworld has sponsored Dr. Dixon Doll’s two seminars on data communications be- 
cause step-by-step, they give you the practical information you need to evaluate data com- 


munications networks and use them effectively. 


1. Data Communications Course #1010 — Practical Data Communications Systems and Con- 
cepts. Led by Dr. Dixon Doll, this two-day seminar is designed for people who are relatively 
new to data communications. It presents you with a comprehensive exposure to the impor- 
tant terminology, economic aspects, and functional characteristics of contemporary data 
communications devices, techniques and systems. Money-saving ideas are an important part 
of this seminar, and you will see how to implement them using innovative techniques like 
split-stream modems, diagnostics for fault isolation, modem-sharing devices and digital 
bridges, remote multiplexers/ concentrators, and front-end preprocessors. The seminar will 
focus on the latest developments in data communications, such as SDLC, IBM’s new Syn- 
chronous Data Link Control, DDS, Bell’s new digital data network, and HiD-LoD, Bell’s newly 
effective tarriff for voice lines. And we'll look at the impact of satellite carriers and specialized 
carriers as well. This seminar will give you the ability to recognize and solve specific prob- 
lems in data communications so that you can effect cost savings and performance improve- 
ments at your installation. 


2. Data Communications Course #1020 — Advanced Teleprocessing Systems Analysis and 
Design. Course 1020 will give you an in-depth familiarity with techniques for planning, de- 
signing and managing cost-effective commercial data communications networks. Class 
study and discussion of specific telecommunications problems affecting your organization is 
an important part of this three-day seminar, and you'll have the opportunity to present such 
problems for analysis by the instructor and class members. You will also participate in pro- 
ject teams assigned to individual data network case studies, and you'll see what approaches 
have been taken by other organizations with networking problems similar to your own. 

Like Course 1010, this seminar will focus on recent developments in data communications. 
But Course 1020 will concentrate on greater depth and detail. It assumes that attendees are 
already involved with and experienced in data communications networks, and that ‘hey desire 
very detailed knowledge in the field. Emphasis will be placed on thoroughly examining con- 
temporary cost-reduction networking ideas, along with specific procedures for implementing 
them. Design problems associated with terminal selection and line organization will be ad- 
dressed in detail as they apply to recent developments like SDLC, satellite transmission and 
integrated multiapplication nets. Algorithims for determining line speeds, number of ports 
the optimum mix of WATS and DDD for switched nets will also be examined. This seminar 
will give you the ability to perform your own design calculations, and it will enable you to re- 
cognize areas in present (or proposed) systems where cost savings are possible. And you will 
gain practical mastery of the techniques you need to realize these savings. 


Dr. Dixon R. Doll is the Seminar Leader 


Dixon R. Doll received his B.S. degree in Electrical Engineering (Cum Laude) from Kansas 
State University, and as a National Science Foundation Scholar he received his M.S.E. in 
Electrical Engineering and PhD in Systems Engineering from the University of Michigan. 
Dr. Doll has extensive experience with equipment vendors and users. He is the principal ar- 
chitect of the Communications Network Configurator, a family of computer programs used 
by the Raytheon Data Systems Company to design and analyze end-user computer-commu- 
nications networks. As Head of DMW Telecommunications Corporation, which he founded, 
he designed Household Finance Corporation’s North American Orbit network, involving more 
than 2700 terminals and 10 concentrators throughout the U.S. and Canada. He has developed 








LL. 


teleprocessing network analysis software for many other major organizations, 


including 


Burroughs Corporation, IT&T, MCI, Procter & Gamble, Sun Oil, Texas Instruments and VWR 
Scientific Corporation. He is also a visiting staff member at the IBM Research Systems Insti- 
tute in New York, where he teaches courses on data communications fundamentals, telepro- 
cessing network design and resource sharing computer networks. Dr. Doll, a founder and 
Technical Director of the International Communications Corporation's ICC Institute in Miami, 


will lead the entire seminar. 


Charges and Enrollment 


The charge for Course 1010, a two-day seminar, is $350 per registrant, and $300 for additional 
registrants from the same company. The charge for Course 1020, a three-day seminar, is $450 
per registrant, and $400 for each additional registrant from the same company. Both semi- 
nars include continental breakfasts, luncheons and all course materials at no extra charge. 
Hotel rooms, if necessary, are not included, but we have reserved space at the seminar hotels 


for attendees who wish them. 


To enroll, look over the schedules below, fill in the coupon and send it in. Remember, 
enrollment is limited and no space can be firmly held until we have received check or 


purchase order. 
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Newton, MA 02160 
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©) Please enroll me in the Data Communications Course #1010 seminar for the city and 


Holiday Inn Airport Lakes 


© Please enroll me in the Data Communications Course #1020 seminar for the city and 


Holiday Inn Airport Lakes 








State ae Zip. a 


oC by COMPUTERWORLD 
Managed by THE CONFERENCE COMPANY 


Nov. 29-Dec. 1 a 


Nov.16-17 


E: If time is short, you should cail us toll free. Call Seminar Registrar at (800) 225-3080. 
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Earnings 


Reports 





ADDRESSOG RAPH-MULTIGRAPH 
Year Ended July 31 


1976 al975 
Shr Ernd $.80 $.78 
Revenue 572,920,000 584,246,000 
Earnings 6,431,000 6,257,000 
3 Mo Shr 35 44 
Revenue 157,626,000 155,051,000 
Earnings 2,781,000 3,497,000 


a-Restated for foreign currency trans- 
lation. 


ADVANCED SYSTEMS 
Year Ended Mar. 31 


1976 1975 
marae“ tee $.42 
Revenue $8,962,352 8,346,282 
Earnings a(16,333) 431,194 


a-Refiects $473,191 in pretax write- 
offs. 


AMDAHL 
Three Months Ended Sept. 24 
1976 a1975 
Shr Ernd See 8 wee 
Revenue 26,045,000 ~— sets 
Tax Cred See > ee cate 
Earnings GCeeewee ©. Vides 
9 Mo Shr Rae ewes 
Revenue Se eee: weews 
Tax Cred Ses)  Sewews 
Earnings Sera... - seeee 


a-Operations began in fourth quarter 
of 1975. 


AMERICAN MICROSYSTEMS 
Three Months Ended Oct. 2 


1976 1975 
meee 86» Oy ‘eewes $.02 
Revenue $17,571,000 17,285,000 
Earnings (1,929,000) 46,000 
ee hw ate ave maa 
Revenue 49,606,000 48,644,000 
Earnings (11,078,000) 461,000 


APPLIED DIGITAL DATA SYSTEMS 
Three Months Ended Aug. 31 


1976 1975 
Shr Ernd $.33 $.23 
Revenue 6,146,013 4,676,408 
Earnings 1,249,072 861,174 
9 Mo Shr 86 87 
Revenue 16,558,415 11,825,967 
Earnings 3,273,172 2,136,278 


AUTOMATIC DATA PROCESSING 
Three Months Ended Sept. 30 


1976 1975 
Shr Ernd $.33:a$.26 
Revenue 53,020,000 41,283,000 
Earnings 4,608,000 3,589,000 


a-Adjusted for June 1976 two-for- 
one stock split. 


BOLT, BERANEK & NEWMAN 
Three Months Ended Sept. 30 


1976 1975 
Shr Ernd Sp “eh ane 
Revenue 8,914,500 $7,460,200 
Earnings 68,000 (112,100) 


BOOTHE COMPUTER 
Three Months Ended Sept. 30 


1976 1975 
Shr Ernd $.31 $.05 
Revenue 15,095,000 10,494,000 
sete alae (275,000) 
Earnings 1,102,000 205,000 
9 Mo Shr -77 1.08 
Revenue 41,707,000 30,197,000 
ere = walees (220,000) 
Saecwred i$ sae. a3,775,000 
Earnings 2,852,000 4,206,000 


a-Gain from extinguishment of debt. 


BUNKER RAMO 
Three Months Ended Sept. 30 


1976 1975 
Shr Ernd See he 
Revenue 77,203,000 $70,284,000 
Tax Cred SOA 2... or ane'ese 
Earnings 2,615,000 (2,362,000) 
9 Mo Shr ese a aoe 
Revenue 241,767,000 218,473,000 
Tax Cred PRO. Ff sie wie 
Earnings 5,709,000 (1,897,000) 

BURROUGHS 
Three Months Ended Sept. 30 

1976 al1l975 

(000) (000) 
Shr Ernd $.92 $.83 
Revenue 443,235 367,712 
Earnings 37,188 32,779 
9 Mo Shr 2.58 2.41 
Revenue 1,312,808 1,149,815 
Earnings 103,928 95,287 
a-Restated. 


CALIFORNIA COMPUTER 
Three Months Ended Oct. 3 


1976 1975 
Shr Ernd S08... “eweas 
Revenue 30,513,000 $26,655,000 
Earnings 267,000 (3,224,000) 


CENTRONICS DATA COMPUTER 
Three Months Ended Sept. 30 


1976 1975 
Shr Ernd $.57 $.45 
Revenue 12,835,511 11,202,565 
Earnings 2,781,030 2,142,802 

COMPUSCAN 
Three Months Ended Aug. 31 

1976 1975 
Shr Ernd $.11 $.21 
Revenue 3,102,006 2,796,000 
Tames: os ween 149,000 
Earnings 259,000 341,000 
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[2 COMPUTERWORLD 
POSITION 
ANNOUNCEMENTS 


STANLEY Help Us Do Things Right 
MANAGER 


PROGRAMMER / 
ANALYST 


Would you like variety and re- 
sponsibility on a college campus? 
Programmer/Analyst-Educational 
Systems develops systems and ap- 
plication software. Full-time posi- 
tion, available immediately; re- 
quires bachelor’s degree in related 
discipline, one high level and one 
assembler language, and related 
experience, including one year as 
Programmer or programmer/ 
analyst. Submit resume, current 
and/or expected salary, and date 



















SENIOR 
PROGRAMMER 


Tired of city living? Medium-size 
utility in western mountain recre- 
ation area looking for a senior 
Programmer. . 

370/135 DOS/VS installation. 
Requires current significant ex- 
perience with COBOL and CICS. 
Teleprocessing applications under 
development. 

For immediate attention, please 
send resume and sala require- 
ments in complete confidence to 






















































DATA CENTER OPERATIONS Pacific Bower company, P.. Box Peer Me Acide 


Personnel Director 
Lawrence University 
P.O. Box 599 
Appleton, Wi 54911 
An Equal Opportunity Employer 







The Stanley Works is seeking aprofessional data processing 
manager to take charge of the Corporate Data Center Operations 
function which includes Computer Operations, EDP Controls, 
User Services and EDP Documentation. Successful applicant will 
have a college degree and is currently managing a data processing 
function which consists of large-scale 1BM computers, on-line 
systems, teleprocessing, in an OS environment. Excellent oppor- 
tunity for growth. Knowledge of hardware and software is 
required. 


Please send resume with salary history to: 


THE STANLEY WORKS 
Corporate Employment, Dept. 1115C 
P.O. Box 1800, New Britain, Conn. 06053 
Stanley Tools, Stanley Hardware, Stanley Steel. 


An Equal Opportunity 
Affirmative Action Employer 


An Equal Opportunity Employer 




































Systems Engineer 


Make Your Future with the Leader 


Datapoint Corporation has an immediate opening in 
the Boston area for a qualified Systems Engineer who 
has 3 to 5 years programming experience and at least 
one year in bisynchronous minicomputer to mainframe 
communications. Should have good experience in 
sales support, software/hardware consultant services 
to customer firms utilizing minicomputers. 

Datapoint offers career development, rapid 
advancement and a long term association with a 
company that added new dimensions to the business 
world of computing, along with challenges and rewards 
of an exciting career with a cornpany that recognizes 
and appreciates ability. 

Call collect to Alfred DeiMaggi, (617) 890-0440 for 
an interview appointment or send resume with salary 
history to Datapoint Corporation, 460 Totten Pond 
Road, Waltham, MA 02154. 


An Affirmative Action Employer Committed to Equal Opportunity. 


DATAPOINT CORPORATION 




























COMPUTER 
SOFTWARE 
PROGRAMMER 


The Chicago Board Options Exchange, the central market- 
place for trading stock options, is seeking a Mini-Computer 
Software Programmer to design and implement software for a 
communications concentrator. Will interface with IBM 158 
MP 7 connected to existing 25 CPU mini-computer base 
network. 


Requires 2-5 years recent mini-computer assembler language 
coding. Hands on experience with DEC, Data General, Varian 
or System 7 helpful. 


Our compensation package includes highly competitive sal- 
ary, tuition reimbursement and company paid medical, den- 
tal and life insurance. Please send letter, resume or call (312) 


431-6931. 
Personnel Department 


fr» TNE chicagoBoard Soe 


Options a 
LJ Exchange — 


141 W. Jackson Street 
Chicago, |L 60604 


We Are An Equal Opportunity Employer M/F 































The leader in dispersed data processing 


COG 


SPECIAL SYSTEMS DIVISION 
New Positions in San Diego 


The Special Systems Division of NCR located in San Diego, is 
involved in the development of on-line banking and retail systems. 
Current and future business commitments require that we add 
several systems analysts in the following categories: 
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Communications 
Software Development 


These positions entail the system design and development of 
software for large communications networks. Experience at all levels 
in assembly language and a mini-computer background is necessary. 
Experience in telecommunications, software and a related BS degree 
is preferred. 


MARKETING EXECUTIVE 


Data Processing 


Our need is a Marketing Executive that can meet the 
challenge of a privately held company growing Reve- 
nues and Profits at a 50% per annum rate. 1076 
Revenues were 10 Million Dollars worldwide. 


The individual we seek will have a minimum of 10 
years sales and line marketing management experi- 
ence in the Data Processing industry. Experience with 
one of the major computer manufacturers is required. 


The responsibilities will include the direction and 
motivation of 4 managers and 25 marketing represen- 
tatives located in 8 Midwestern cities. 

‘The compensation package offered will include sal- 
ary, profit sharing, benefits and equity participation. 
Earned compensation at 100% of quota will be 
$50,000. 

Our sales organization markets products and services 
at the executive level of Fortune 500 corporations. 


If you are interested in a unique opportunity, please 
reply in confidence to: 


CW Box 4823 
797 Washington St. 
Newton, Mass. 02160 


An Equal Opportunity Employer M/F 





























Software Support 


Requires persons skilled in assembly language, with a sound back- 
ground in mini-computers to perform maintenance and field support 
of telecommunications networks. A number of these positions 
provide the opportunity for substantial travel and customer contact. 


Computer Systems Simulation 


A position exists for a person with a minimum of two years’ 
experience to perform simulation of computer systems and compiler 
performance measurement. This position requires knowledge of 
Statistics and queuing theory and programming experience in ltan- 
guagues such as Fortran, GPSS or Simscript. A related degree is 
preferred. 





































Please submit resume including salary history to Bruce Bertsch, 
Manager, Industrial Relations. 


Dat 


Special Systems Division 
4045 Sorrento Valley Bivd. 
San Diego, Calif. 92121 
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Sandy Jones has talked to the 
major corporations. She 
knows where the great EDP 
openings and EDP dollars 
are —for analysts, reps, pro- 
grammers. 
Now, Sandy Jones wants to 
talk to you. With 10 years in 
systems, Sandy Jones can 
speak your language. 
CALL: Ask for Sandy. (Or 
send resume in confidence) 
(203) 838-4188 
EDP Career Opportunities, Inc. 
149 East Avenue 
Norwalk, Ct. 06851 
Affiliates in 8 major U.S. 
cities including Hawaii 
(Fees 100% paid by company) 


Scientific and commercial applications 

Software development and systems programming 
Telecommunications 

Control systems 


Computer engineering 
Computer marketing and support 


Call or send resume or rough notes of objectives, salary, location 
restrictions, education and experience (including computers, mod- 
els, operating systems and languages) to either one of our locations. 
We will answer all correspondence from U.S. citizens and permanent 
residents and will guarantee our best efforts in a professional ethical 
manner to all qualified applicants that we think we can help. Our 
client companies pay all of our fees. 


PROGRAMMER 
ANALYST 
ENTER 
MANAGEMENT 
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canrenereoomneuawe | greats. | @® SYSTEMS ANALYST 
AGGRESSIVE GROWING MANUFAC. ys aon Ga ene 
CAS. ins OUR CONTINUED EXPANSION has created a responsible 
Sr. Sys Anal IMS $19K ti 
minimum of 2 years devoted to design and implementation 
. CONTROL. ‘ 7 ‘ Sys Prog, ALC, IMS $19K of Retail Operations and Distribution ystems. 
Enjoy one of the country’s highest quality-of-life environments. Sys Prog Anal., 
All fees and expenses paid by Action Industries is a dynamic and growing company that 
employers. Send resume in confi- markets the nationally known “Dollar-ama®” promotion, has 
systems, debugging tools. State-of-the-art environment providing tion. 
in-house time sharing support for micro-processor software devel- ENGINEERING/EDP SEARCH Our salaries are very competitive and we offer a full range 
F of company-paid benfits, including tuition reimbursement 
Candidate must be capable of system definition, implementation 78216 1 
and interface with other programmers. Excellent growth oppor- riman indicating current salary. All responses will be held in 
the strictest confidence. 
High motivation atmosphere with mature growth leader. 
Excellent compensation for winners. 
3883 Ruffin Road AN EQUAL OPPORTUNITY EMPLOYER M/F 
San Diego, Calif. 92123 
SYSTEMS Serving Northeast, Southeast and Midwest U.S. 
per year. Today we offer the right candidate an excellent 
opportunity to contribute their talents and to grow with our 
Qualified applicants should possess specific experience devel- 
oping and maintaining MVT and/or OS/VS1 systems. Knowl- 
You will assist in developing, installing, and maintaining all 
software, including: operating systems, IMS data base, inter- 


position announcements [position announcements | positon announcement 
a ee EEE EEEEEnEEEEEEnEEEnEnEEnnnnn ean 
TURER OF INSTR S¥5 Ana Gen Led. Payroll. $154 
| UMENTS AND position for a qualified individual. We are seeking an indi- 
Candidate must have a good working knowledge of Cobol, 
SYSTEMS SOFTWARE ENGINEER 
30 “‘Action Associated Hardware" stores located in the 
INC. (A 
ie’ ES. coop 41 and substantial discounts at our company-owned stores. 
tunity. 
id INDUSTRIES, INC. 
DORIC SCIENTIFIC 
An Equal Opportunity Employer 
Challenge - Opportunity - Security 
ever-changing organization. A very competitive salary plus an 
edge of data communications, IMS and interactive systems 
active systems and program products for a corporate com- 


EOI aT Texes he PTT, 
Sr. Analyst Prop, $17K 
SYSTEMS FOR MEASUREMENT AND £, Sys Ane vidual with at least 5 years Data Processing experience with a 
$19K : 
Assemb, OS HASP Teleprocessing, and Data Base Management. Degree required. 
Experience in software support; compilers, assemblers, operating dence stating salary and reloca. 
tri-state area and manufactures plastic housewares. 
opment. MS or BS in Computer Science or related field required. Su 0 
ite 124E, Sa 
a ay TX Interested candidates should mail a resume to: T.J. Mer- 
Send resume in full confidence to: Bill Allen. 
CHESWICK, PA. 15024 & 
DIVISION OF EMERSON ELECTRIC CO. 
Free Employment Service 
We are a major NYSE company with sales topping $2 billion 
outstanding benefit package are offered. 
desirable. 
puter center with multiple 370’s serving multiple divisions. 


Send resume and salary requirements in confidence to: 


2-67, P.O. Box 2068 
Philadelphia, PA 19103 


An Equal Opportunity Employer M/F 


Eww” 
Software Development 
Engineering 


San Francisco Peninsula 


Our Software Engineering Departmer:t is continuing to grow. 
Professionals who join us will help expand the state-of-the-art 
in such areas as MULTI-PROCESSING, MULTI-COMPUTER 
NETTING, DATA MANAGEMENT, SIGNAL PROCESS- 
ING, OPERATING SYSTEMS and REAL-TIME SOFTWARE 
SYSTEMS. 

Currently we have several openings in the following areas: 


DATA BASE MANAGEMENT SYSTEMS 


Extensive storage and retrieval from large multi-user technical 
data base. Requires 1-5 years’ experience in detailed design 
and implementation. 


SOFTWARE TEST & VALIDATION 


Requires 3-10 years’ experience in test plan development, 
execution and acceptance testing to systems specs. 


COMMUNICATION SOFTWARE 


Senior level with Univac, UY K-7 experience. 


SUPPORT SOFTWARE 


Diagnostic support software and general software develop- 
ment. Requires 2-10 years’ experience. 


SOFTWARE TECHNICAL & 

PROJECT MANAGEMENT 
5-10 years’ experience performing software systems engineer- 
ing or task management of 10-30 man real-time intelligence 
system software development projects. 


For confidential consideration, please submit your resume 
including salary history/requirements to Dept. CW 287, P.O. 
Box 188, Mt. View, CA 94042. An equal opportunity 
employer, minorities and females encouraged to apply. U.S. 
citizenship required. 


(159 SYLVANIA 


PDP 11 TO $22,000 


Our client, a rapidly expanding 
medium size technological prod- 
ucts company, seeks an individual 
with at least two years experience 
related to PDP 11 hardware. Must 
be able to program in Macro & 
Fortran IV, knowledge of RT 11 
& RSX 11 M operating systems. 
Position is located in excellent 
suburban location adjacent to 
highly desirable Mid-Atlantic 
metropolitan area. Our client of- 
fers outstanding professional 
growth and challenge. All employ- 
ment costs and relocation ex- 
penses paid by client company. 
Contact in confidence, S.J. Burns 
(215) 561-6300). 

FOX-MORRIS 
PERSONNEL CONSULTANTS 
1500 Chestnut St. 
Philadelphia, PA 19102 


FACULTY 
POSITIONS IN 


COMPUTER SCIENCE 


Applications are invited for fac- 
ulty positions in the Department 
of Computer Science starting in 
January and/or September of 
1977. Candidates should have a 
Ph.D. in computer science or a 
closely related discipline together 
wit’) strengths in software engi- 
neering, applications and mini- 
computers. Industrial experience 
and a strong interest in computer 
systems is desirable. 

The department has a PDP 
11-40 based graphics system anda 
PDP 11-20 system. A DEC-10 and 
a DEC-20 system are available for 
general university -wide use. Please 
send resume to: R.P. Banaugh, 
Department of Computer Science, 
University of Montana, Missoula, 
Montana 59801. (406) 243-2883. 
An equal opportunity and af- 
firmative action employer. 


Systems Application 
Manager A 
$1,390-$1,780/Month 


Position involves management of 
analyst/programmers and produc- 
tion personnel in administrative 
applications. Minimum Qualifica- 
tions: A.A. degree in Data Proc- 
essing, or a BA; and 2 years of 
programming and 2 years of sys- 
tems analysis work; and 1 year as 
a Systems Analyst or Programmer 
Lead, or equivalent. 2 or more 
years of additional programming 
or systems analyst work may sub- 
stitute for required education. An 
MA may be substituted for 1 year 
required work experience (lead 
excluded). Previous management 
experience, knowledge of large 
scale 360/370 technology or 
equivalent, technical competence, 
communication skills, and the 
ability to interact with people are 
highly desirable. Apply before 
December 7, Office of Staff Per- 
sonnel, 134 French Administr- 
tion Building, Pullman, oer 
ton 99164. (509) 335-4521. 
Washington State University is an 
Equal Opportunity Employer. 


RSVP SERVICES, Dept. C 


Suite 700, One Cherry Hill Mall 
Cherry Hill, New Jersey 08034 


(609) 667-4488 


RSVP SERVICES, Dept. C 
Suite 300, Dublin Hall 
1777 Walton Road 

Biue Bell, Penna. 19422 
(215) 629-0595 


RSVP SERVICES 


Employment Agency for Computer Professionals 


you’re in demand right now . . 
let us show you how to 
make the most of it! 


That's right. You're really 
needed as never before. So, we 
can show you many exceptional 
opportunities for increased 
income, promotion, challenge, 


and experience. 


NCA are the top professionals 
specializing in programmer career 
advancement. Contact the office in 
your area—and move up. No charge 
...no obligation to you... ever! 


ES National Computer Associates 


CHICAGO 

McCormick & Associates, Inc 
386 North York Street 
Elmhurst, lilinois 60126 
CLEVELAND 

McCormick & Associates, Inc 
601 Rockwell Avenue 
Cleveland, Ohio 44114 
DALLAS 

Data Processing Careers, Inc 
Suite 1109 

Stemmons Tower West 
Dallas, Texas 75207 
DETROIT 

Electronic Systems Personnel 
1705 Fisher Buildin 

Detroit, Michigan 48202 
FLORIDA 

Data Sciences Personnel, inc 
Suite 205 

15490 N. W. 7th Avenue 
Miami, Florida 33169 
HARTFORD 

Compass, Inc 

900 Asylum Avenue 
Hartford, Connecticut 06105 


LOS ANGELES 

TaCS, Inc 

3440 Wilshire Boulevard 

Suite 1007 

Los Angeles, California 90010 
MINNEAPOLIS/ST. PAUL 
Electronic Systems Personnel 
801 Nicollet Mall, Suite 1716 
Minneapolis, Minnesota 55402 
NEW YORK 

Botal Associates, Inc. 

405 Lexington Avenue 

New York, New York 10017 
NORTH CAROLINA 

TaskForce, Inc. 

Consultants for Employment 
1046 E. Wendover Ave 

P.0. Box 6888 

Greensboro, North Carolina 27405 
PITTSBURGH 

Electronic Systems Personnel 
106 Lawyers Building 

428 Forbes Avenue 

Pittsburgh, Pennsylvania 15219 


PROVIDENCE 

Xavier Associates, Inc. 

10 Dorrance Street 

Providence, Rhode Island 02903 
SAN FRANCISCO 

The Computer Resources Group 
ageect. Inc 

303 Sacramento Street 

San Francisco, California 94111 
SYRACUSE 

CFA Associates Personnel, Inc 
(Agency) 

2530 James Street 

Syracuse, New York 13206 
TULSA 

Data Processing Careers, Inc 
Suite 10, Park 1 Building 
2626 East 21st Street 

Tulsa, Oklahoma 74114 
WASHINGTON, D.C. 

ESP Systems Corporation 

Suite 210 

1211 Connecticut Avenue N.W 
Washington, D.C. 20036 
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COLORADO and the ROCKIES 
one, opportunities for Systems 
and Programming professionals in 
this area’s finest shops! If you 
have a definite commitment to 
living and working in the Rocky 
Mountain West, don’t fail to send 
your resume. Strictest profes- 
sional confidence understood. |! 
need, basically, business applica- 
tions background with COBOL 













relocation paid. 
Several positions for S & P people 
with prior BC/BS background will 
be opening throughout the U.S. in 
the next 90 days with my Client 
firm. 
immediate Need: Marketing Team 
Support Analyst with 3-5 yrs. 
BC/BS exp. or Sr. Analyst on 
Claims Processing Team or 3 yrs. 
subscribers’ contract exp. from 
administrative side. Locate major 
Southwestern City. Start 
$20-21,000 all fees paid. Send 
resume with salary history to Ken 
Thompson. 
DUNHILL OF BOULDER 
1790 30th St. 
Boulder, Colo. 80301 





















SUPERVISOR 
Of 
RESEARCH 
PROGRAMMING 


Ball State University has an im- 
mediate opening for a Supervisor 
of Research Programming to di- 
rect the research programming of 
the university. 2-3 years experi- 
ence with program support for 
DEC System-10 and IBM 360 pre- 
ferred. Experience with packaged 
statistical programs required. Su- 
pervise a smail staff in an at- 
mosphere that is busy, informal 
and dedicated to client services. 
Twenty-four days paid vacation, 
educational opportunities, excel- 
lent fringe benefits. Application 
deadline Nov. 30. Send resume 
to: 































Personnel Services Office 
BALL STATE UNIVERSITY 
Muncie, IN 47306 


An Equal Opportunity Affirmative 
Action Employer 


EDP 
MANAGER 


Challenging opportunity to utilize 
your professional and managerial 
ability with Rockwell Inter- 
National at its Newark, Ohio man- 
ufacturing facility. 

Experience a must with demon- 
strated managerial capabilities in 
data processing, and a proven rec- 
ord of accomplishments. Degree 
Required. Equipment consists of 
IBM 360-30 and 370-168. 

Growth potential, a salary com- 
mensurate with experience and a 
superior fringe benefit program. 
Qualified applicants should for- 
ward resume with current salary 
to: 


Rockwell International 






















































Personnel Department 
Box 109, Hebron Road 
Newark, Ohio 43055 


An Equal Opportunity Employer M/F 

















































BURROUGHS 6700 
SOFTWARE SPECIALIST 


A national consulting firm located in suburban Chicago and 
specializing in finance/personnel related matters is in the 
process of converting their present Burroughs 4700 system to 
the 6700. 

We are seeking an individual who has: 


COMPUTER PROFESSIONALS 
Have you considered the challenge of the consulting environment? 
PROJECT MANAGER 
Proven. project management experience, with systems design and 
analysis of customer systems in the utilities industry. Previous or 
current expertise in Cobol-ALC programming in a 360/370 OS 
environment. Will have excellent verbal and written communication 

skills, Data base experience would be desirable. 

SYSTEMS REPRESENTATIVE 
Systems design and analysis of customer information systems in the 
utilities industry. Excellent verbal and written communication skills. 
Current in Cobol and ALC for 1BM 360/370 OS system. 
PROGRAMMER/ANALYST 


High proficiency in programming with Ansi Cobol and ALC for 
360/370 OS system. Experience with VSAM, IMS, and DL/1 are 


desirable. 
TECH-WRITER 
Responsible for writing standards for the documentation of data 
Processing projects. Must know data processing terminology. Must 
be able to plan, organize, and manage the documentation area. 
We have excellent compensation and benefits. We offer an oppor- 
tunity for self expression and advancement. 
Please Call or Forward Resume To: 
Cliff maxtor Fat 233-4341 
TRES COMPUTER SYSTEMS, INC. 
4255 LBJ Freeway, Suite 220 
Dallas, Texas 75234 
Equal Opportunity Employer 
No Agencies Please 













© Significant experience in Burroughs 6700 system soft- 
ware. 

@ Detailed knowledge of the 6700 operating system, 
utility programs and programming languages (APL, 
ALGOL, FORTRAN, with an emphasis on COBOL). 

@ A working knowledge of the Burroughs 4700. 

@ Some conversion experience is highly desirable. 
Compensation is highly competitive. This is an excellent 
opportunity for an individual with the requisite interpersonal 
skills and intellectual capabilities to join our consulting staff 
upon completion of the conversion. 

For immediate consideration please send a detailed resume to 
include salary history, in confidence to: 

CW Box 4824 
797 Washington St. 


Newton, Mass. 02160 
An Equal Opportunity Employer M/F 




























Programmers 


SYSTEM PROGRAMMERS: 
THINK ABOUT UPGRADING YOUR POTENTIAL 
AT THE MANUFACTURER LEVEL AND MAKE A MOVE. 


TO CALIFORNIA. 


AT AMDAHL: 
BUILDER OF THE WORLD’S MOST EXCITING COMPUTER. 


Six years ago, a small group of leading designers of large computers—under the direction of a 
reminent, pioneering computer scientist—set out to design and build a new generation of 


arge computers. 


Today, the Amdahl 470V/6 system is just that: a top-of-the-line, 3.8 to 5.2 million dollar 
computer that performs more work at lower cost than any other general-purpose computer. It’s 
unprecedented, and so is the company. 


Within the past 18 months, this exceptional company has delivered 21 of these systems. 
Over $88,000,000 worth. But more to the point: 8 of the 21 were ae during the third 
quarter. Which is why we need help...from exceptional, enthusiastic individuals who need to 
perform well because the task is worth it, and because its fun. We made a commitment to that 
philosophy when we began, and we're sticking toit. We haveintentionally created a friendly en- 
vironment where efforts are recognized. We are keeping it that way, despite our growth. 


Below are some of our more immediate needs. Karen Daly would like to hear from you at 
Amdahl Corporation, 1250 East Arques Avenue, Sunnyvale, California 94086. To expedite 
your a” lication, please indicate on your resume the specific postion you are responding to in 
this ad. We are, of course, an equal opportunity employer. 


SYSTEM PROGRAMMER OPPORTUNITIES AT AMDAHL (MVT/SVS/MVS/VM) 
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Systems 
Consultant 


There are two full time posi- 
tions open in systems consult- 
ing for the Computing Services 
Office at the University of IIli- 
nois. The office is responsible 
for ail academic computing 
services and operates a CDC 
Cyber 175, an IBM 360/75 
and a DECsystem-10. 
Minimum qualifications _in- 
clude experience with FOR- 
TRAN and one other higher 
level language, job contro! lan- 
guage, utilities and an assem- 
bier language. 


The University of Illinois is an 
Affirmative Action-Equal Op- 
portunity Employer and en- 
courages applications from 
minorities and women. 


Salary: $10,500 to $13,000 
Starting Date: Position Avail- 
able immediately 


Send Resumes by December 1, 
1976 to: 


Ms. Suzanne Greenberg 
Head Consultant 
Computing Services Office 
166 Digital Computer Lab. 
University of Wlinois 
Urbana, Ilinois 61801 










































Here are opportunities worthy of your immediate 
consideration. Opportunities to work shoulder-to- 
shoulder with some of the industry’s top software 
talent ina coment committed to forefront software 
support as well as forefront technology. Prove it to 
yourself by talking with current Amdahl users and 
our own software group. Then make a move and re- 
move yourself from the mundane. All of the following 
openings are within our expanding software staff at 
our new headquarters on the San Francisco Penin- 
sula...one of the nicest places to work, live and play in 
the country. 


SOFTWARE TECHNICAL SUPPORT 

You will work closely with Amdahl field personnel and cus- 
tomers in our Field Support Center to resolve software 
problems encountered by Amdahl users. The job provides 
an opportunity to gain in-depth experience with operating 
systems components while actually shooting bugs. A de- 
tailed knowledge of the internals of at least one operating 
system and a familiarity with operating systems utilities 
and SMP are musts for this job. 


SOFTWARE SYSTEMS MAINTENANCE 


You will develop and maintain 470V/6 model-dependent 
support for each of the SCPs. Incoming maintenance mate- 
rial is reviewed and generated for redistribution to 






armiciahi 


Amdahl customers. An opportunity to evalute new SCP 
function and be involved in program development. A de- 
tailed knowledge of operating systems internals and 
concepts is required, along with a working knowledge of 
operating systems utilities and SMP. 


SOFTWARE QUALITY CONTROL 

You will generate, apply, and review all software and mate- 
rials distributed to users. The job provides an opportunity 
to operate systems in a hands-on environment. Successful 
candidates will possess a good working knowledge of oper- 
ating systems components and operation. Additionally, 
close working familiarity with operating systems utilities, 
SMP, and assembler language is a must. 


FIELD SORTWARE OPPORTUNITIES AT AMDAHL 


We are generating constant field openings in concert with 
the rate at which 470V/6 shipments are growing. We need 
individuals with both the attitude and aptitude tocarry our 
enthusiasm for unparalleled software support into the 
field. Immediate opportunities exist in our Eastern and 
Mid-Western Regions. 


FIELD SYSTEMS ENGINEERS 
You should have a need to feel useful to Amdahl users ina 
mixed-vendor environment and have a propensity for ex- 
uding the Amdahl enthusiasm. You must haveafirm grasp 
on software systems, in-depth ee of large system 
internals(OS/MVT, VM, VS2,SVS, or MVS)andexcellent 
diagnostic ability. 
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OMICRON ‘ts 


Software Manager 


Our client, a N.Y.S.E. listed corporation, is actively 
seeking an individual capable of taking responsibility 
for a major conversion effort from DOS/VS to OS/VS 
on an IBM 370/158. Must have management and 
systems programming experience in a similar environ- 
ment. VTAM 3704 or NCP expertise is highly desir- 
able. 


Systems Programmers 


Requires 4 years or more experience as a systems 
programmer in an IBM OS/VS environment. Must 
have good user skills and capable of working in a 
team effort. MVS and/or IMS expertise is highly 
desirable. 


OMICRON, a SAN FRANCISCO-based professional 
search group, offers the services of selection, screen- 
ing and placement of computer professionals to inter- 
ested clients. Please call or write, in confidence, to: 


(415}546-7200 
OMICRON «= 
Ecker and Stevenson Streets 
San Francisco, CA 94105 


Exclusively employer retained agency 


Boeing Aerospace Company has immediate 
opportunities in the Seattle area for professional 
software and computing systems engineers with 
experience in: 

e Software/Computing Systems Design 

Analysis 
e Real-Time Operational Software 

Development 
e Microprocessor Software/Firmware 

Design and Development 
e Signal Processing Software Development 
e Support Software Design and 

Development 
e Software/Computer Systems Quality 

Assurance 

These assignments are for command and 
control, avionics and related applications on a 
wide range of aerospace products. 

A BSEE, Computer Science or other appli- 
cable engineering degree and U.S. citizenship 
are required. 

Attractive salary, fringe benefits and moving 
allowances will be offered qualified candidates. 
Living is a pleasure in the unspoiled Northwest 
with its many recreational and sports activities 
and relaxed life styles. 

Please send your resume to The Boeing Com- 
pany, P.O. Box 3707-CCR, Seattle, WA 98124. 


An equal opportunity employer. 


SOE LF 


Getting people together. 
































Customer Service 
Engineers 


25 Openings Worldwide. 
Experience with PDP 
11/45. 

We're specialists in 
“Customer Engineer’ Extractions. 




























5724 W. Diversey Av. 
Chicago, ill. 60639 


1 


(312) 622-771 go 
Associates (@) 


EDP SALES 

FIELD SERVICE ENGRS. 

SYSTEMS ENGINEERS 
RAY HARRIS 
























































has placed over 1,000 people in 
these professional areas. 

Openings now exist thruout the 
Eastern U.S. with all recruitment 
and relocation fees paid. For de- 
tails contact Mr. Harris ar 


LLOYD PERSONNEL 
10 Cutter Mill Rd. 
Great Neck, N.Y. 11021 
(516) 466-6670 
















PROGRAMMER/ 
ANALYST 


Use your know-how and in- 
genuity to find new chal- 
lenges. First rate co is enlarg- 
ing EDP dept. Exp. in CO- 
BOL. IBM 370/158 & 168, 
OS/VS. Co is open to new 
ideas. $23,000. FEE PAID. 


$33 ROBERT HALF 
ene) 





































PERSONNEL AGENLIES 
522 Fifth Avenue 


New York, N.Y. 10036 
™\ (212) 221-6500 


PROGRAMMER / 
SYSTEMS 


“Moonlighter”’ 
RETAIL EXPERIENCE 


We don’t have a computer. Want 
to create own system, to run on 
either IBM or DEC timesharing. 
NY Metro Area. Send resume and 
compensation arrangement to: 





























CW Box 4821 
797 Washington St. 
Newton, Mass. 02160 





COMPUTER 
PROGRAMMER 


Position open for computer pro- 
fessional who wants challenging 
job in rural atmosphere of small 
town in New York State Finger 
Lakes Area. Equipment is 
370/125, CICS-VS, DL/!t, ETSS. 
Prefer someone with a desire to 
learn Systems Programming; Proj- 
ect Management. Initiative, imagi- 
nation, and ability to play volly- 
ball are pluses. Starting salary 
$9,230. Living expenses in area 
are commensurate. Send Resume 
to Department CW, Box 752, 
Bath, New York 14810. 









University of South Carolina 
Assistant Professor of 
Computer Science 

The Department of Mathematics 
and Computer Science expects to 
have an opening for an Assistant 
Professor of Computer Science, 
Ph.D. required in Computer Sci- 
ence or related area. Preferred 
areas are graphics, networks, pro- 
gramming languages, data manage- 
ment and systems programming. 
Please forward resume to R.M. 
Stephenson, Jr., Chairman, De- 
partment of Mathematics and 
Computer Science, University of 
South Carolina, Columbia, S.C. 
29208. U.S.C. is an Affirmative 
Action/Equal Opportunity Em- 
ployer. 


MOVING? 


Please notify Computerworld at 
least four weeks in advance. When 
writing about your subscription, 
please enclose a recent mailing 
label. The code line on top may 
not mean much to you, but it is 
the only way we have of quickly 
identifying your records. If you 
are receiving duplicate copies, 
please send both labels. 

797 Washington Street 
Newton, Massachusetts 02160 


































































Principal Software 
Engineer 


This position requires 3-4 years of direct software 
development experience with a background in micropro- 
gramming. You'll be responsible for designing, develop- 
ing and implementing microcode for data communica- 
tion interfaces and network processors. Particular em- 
phasis is on the understanding of the hardware/software 
tradeoffs involved in a broad range of communication 
systems. 


Ideally, you will have a BSEE with an advanced techni- 
cal degree, or equivalent. A background in hardware, 
communication protocols, and Digital operating systems 
is highly desirable. 


Forward resume outlining salary requirements to Fred 
Arno, Digital Equipment Corporation, Dept. W115, 
162 Main Street, Maynard, Massachusetts 01754. 






Digital’s Marlboro facility is heavily involved in produc- 
ing a major network program. Our task is to integrate 
the DECsystem-20 into a large, sophisticated network. 
The position involves system functional specification 
and design. There will also be some programming re- 
quired. To qualify, you must have 3-4 years experience 
with large-scale operating systems. TENEX experience a 
must. A BS in Computer Science or Engineering or 
equivalent is preferred. 





Forward resume outlining salary requirements to Julia C. 
Michaelson, Digital Equipment Corporation, 200 Forest 
Street, Marlboro, Massachusetts 01752. 


scital ecal ‘5 


an equal opportunity employer m/f 








INTERNATIONAL 


COMPUTER 
NETWORK 
CONSULTANT 


International computer research and consulting 
firm is seeking an executive to manage a major new 
professional service program assisting large corpora- 
tions in the planning and management of their 
multinational information systems. Interested can- 
didates should have practical experience in manag- 
ing data centers or DP systems in several countries. 
The ideal candidate will also have consulting and 
marketing experience. Salary will be attractively- 
structured, commensurate with applicants’ poten- 
tial and experience. This is an excellent oppor- 
tunity. 


Send resume and salary history to: 













John Breyer, Pres. 
International Data Corporation 
214 Third Avenue 

Waltham, Mass. 02154 

(617) 890-3700 

TELEX 92-3401 





seve ecocmtte Tn... cinias 
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Sr. Systems Analyst 


Unusual oppty to join a grow- 
ing retail firm with exciting 
Projects and build an excellent 
career. Initial assignments are 
in payroll, personnel, = 
and financial applications. Sal- 
ary range is $18-22,000 & 
excel fringe & relocation pack- 
age. Please call or send resume 
today. 


ROBERT HALF 


PERSONNEL AGENCIES 































Your career is a big bite 
out of your life 


byte bac 


Programmers 
Programmer/Analysts 
Systems Analysts 


Grow with the 
University of Cincinnati 


Excellent benefit package includes: 


@ Free tuition (6 credit hours per quarter) 

@ Relocation assistance 

@ Competitive salary 

@ Liberal vacation plan 

@ 10 paid holidays 
SouthWestern Ohio Regional Computer Center, servicing the 
University of Cincinnati, Miami University and a variety of 
nonprofit organizations, has openings at all levels. Opportuni- 
ties exist for people with backgrounds in commercial, aca- 
demic or scientific applications. Experience in PL/1, COBOL 
or FORTRAN is desirable. 


Computer 
Sciences/ 


















































ng 


oe 
Systems Analyst/ 
Programmer / 
Operations Assistant 


Growing Tucson electronic mfg. 
firm needs an individual with a 
Business, Computer Science or 
Elect. Engineering degree (or 
equiv. exp.). Must also have ex- 
perience in designing and pro- 
gramming business applications. 
BAL knowledge. Hands-on op- 
erating experience, mini-computer 
programming/operating experi- 
ence, hardware background, abil- 
ity to readily learn new systems, 
creative & imaginative approach 
to EDP problems, systems soft- 
ware design experience. Send re- 
sume & salary requirements to 
CW Box 4813, 797 Washington 
St., Newton, Mass. 02167. 
An Equal Opportunity/ 
Affirmative Action Employer 


PROGRANNER 
ANALYST 


Hart Schaffner & Marx, the 
leading men’s clothing manu- 
facturer is seeking an experi- 
enced Programmer/Analyst 
with a desire to join a progres- 
sive staff of data processing 
professionals. You'll become 
involved in a wide variety of 
challenging assignments and 
applications. The qualified ap- 
plicant will need three to five 
years solid experience in de- 
sign and programming and be 
able to communicate effec- 
tively with user departments. 
A college degree is desirable. 
We offer an excellent salary, 
exceptional benefits, including 
3 weeks vacation, and substan- 
tial merchandise discounts 
Please send resume in confi- 
dence to Mary Economos: 


HART SCHAFFNER 
& MARX 


36 So. Franklin St. 
Chicago, ILL 
60606 


Exxon is seeking an individual with a B.S. or M.S. 
Degree in Computer Science (or related discipline) 
and a minimum of 2 years data base experience 
that includes IMS-DL/1 or TOTAL hands-on ex- 
perience. On-line applications experience is desir- 
able; the programming environment is PL/1. 































Candidates must also have good analytical skills, 
be experienced in technical evaluation of software 
and systems programming, and capable of making 
carefully thought out recommendations. Good 
presentation and writing skills are important. 


















































Salary commensurate with background and experi- 
ence. The successful applicant can look forward to 
comprehensive benefits and long term career op- 
portunities with Exxon. 


































For prompt consideration, please send resume and 
salary history in confidence to: Mr. Paul E. Pride, 
Exxon Corporation, P.O. Box 153, Florham Park, 


N.J. 07932. 


EXON 


An Equal Opportunity Employer M/F 


Ua 
Wt 


SALES 
Mats as 


MAJOR U.S. CITIES 


Good base salary 


PLUS 
GENEROUS COMMISSIONS 


CALL NOW 


(COLLECT) 


214-620-4191 


You’re a confident and successful computer hard- 

ware sales representative with 2-4 years of solid experi- 
ence under your belt. Now you're looking for a 
company that can offer you maximum opportunities 
with maximum earnings. 
Harris Data Communications is the place. You'll be 
selling a sophisticated product line of Distributed 
Processing Equipment, including Remote Batch and 
Key Entry processing devices. 


Resumes must’ contain current salary. Reply to Mr. J. 
Sullivan, Associate Director, SWORCC, 231 Bethesda Ave., 
G87 MSB, Cincinnati, Ohio 45267. Phone (533) 475-4134 or 
475-2636. 






An Equal Opportunity Employer 
















































Data Processing 
Auditing 

Career opportunities 

with the Bendix Corporation 


include the following openings: 


EDP Auditors . Fy, 
Southfield, Michigan 


These positions based at corporate headquarters, require 
individuals whose EDP expertise is complemented by ex- 
cellent communication skills. Selected candidates will join 
our Internal Audit Staff and participate in the implementa- 
tion of a corporate-wide EDP auditing program. Ideal 
applicants will have a BBA degree, EDP auditing experi- 
ence, and in-depth technical knowledge of data processing. 
Substantial travel. Upward mobility into MIS a possibility. 



















































An Equal 
Opportunity Employer 
















e EDP 


OPPORTUNITIES 


: APPLICATIONS 
PROGRAMMER 


Bh cess opening in a 
major chemical producer’s 
multi-location MIS service 
function for individual 










Sr. Software Programmer 
Ann Arbor, Michigan 




















Position is with a vital facility in our nationwide data 
network. Hardware includes IBM 370/155 under OS/MVT/ 
MFT/HASP. Your responsibilities will be to maintain oper- 
ating systems, implement and support various software 
applications, provide technical and debugging assistance, 
computer performance measurement and evaluation func- 
tions. 













































UNABLE TO CALL? 
Clip This Ad To Your Business Card... 


Send It To 
Mr. Tom Bryan 


with .2-3 years EDP experi- 
ence programming in CO- 
BOL and Fortran in an 


IBM OS environment; OS 
and JCL required. Experi- 






















College degree preferred with 2 or more years experience 
on OS systems. Thorough working knowledge of OS and 
HASP internals, experience in generating and maintaining 
OS or equivalent systems, and experience in ALC, COBOL 
and FORTRAN programming languages required. 


ence with library manage- 
ment systems, telecom- 


munications, and data base 
5 management systems high- 









HARRIS mw) COMMUNICATIONS AND 


La INFORMATION HANDLING 


HARRIS CORPORATION 
P.O. Box 44076 Dallas, TX 75234 


an equal opportunity employer m/f 


Lets talk 
Th 


ly desirable. 


Excellent salary & benefits, 
professional environment, 


a and growth opportunity, 
send resume to: 

C.N. WILLIAMS 
a Professional Employment 


Salaries for all positions are commensurate with experience, 
benefits are excellent and responsibilities will bring high 
visibility and the potential for further career advancement. 





Duta Communications Division 














Department CW 
International Center 
f Parkersburg, W. Va. 













Send resume, including salary history to: George Giza, 
Bendix Corporation, Executive Office, Southfield, Michigan 
48076. 













26101 


Equal Opportunity Employe 







ee Chemicals 


Bendix An Equal Opportunity 
Employer M/F 
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A non-profit, educational organiz- 
ation in Princeton, NJ seeks 
candidates for: 
Staff Systems Sa eee 
lyst — experience OS systems pro- 
grammer. CICS generation, main- 
tenance and modification. IBM 
OS/MUT enviornment. COBOL, 
TP HASP assembler desirable. 
Five years experience in the 
analysis, programming and main- 
tenance of complex computer op- 
erating systems necessary. Quali- 
fied candidates send resume and 
salary requirements to: 
Ms. Patsy M. Marks 
Educational Testing Service 
Rosedale Road 
Princeton, N.J. 08540 


Excellent Benefits — Aggressive 
Affirmative Action Emplover. 








DATA 
BASE 
ADMINISTRATOR 


A new position with Oregon's 
largest Workmen’s Compensation 
Insurance carrier. Develop and en- 
force standards for structure, ac- 
cessing, protection and mainte- 
nance of data bases. Requires 8 
years DP experience including 4 
in systems analysis, 2 of which 
must have been as a supervisor or 
project leader. Locate in Salem, 
Oregon. Salary range $20,112 to 
$25,680. Send resume: Mr. R. 
Faulkner, 400 High St., SE, 
Salem, Oregon 97312. 













PROG/ANALYSTS 


Outstanding Twin City client 
adding substantially to their 
professional staff. One of the 
true State-of-the-Art installa- 
tions in the area. Requires 
solid IBM 360/370 program- 
ming skills with good exposure 
to systems design. COBOL re- 
quired. Other languages and 
CICS a Plus. Interview and re- 
location expenses paid. 
$12-17,000. 












2236 IDS Center 
— Minneapolis, Mn. 55402 
~\ (612) 336-8636 


PROGRAMMER 


Head small 
WANG mini- 
computer Dept. 


Must know 
BASIC language 


CALL MRS. LANDAU 
(212) 777-4900 





















NEEDED!! EASTERN 
REGIONAL MANAGER 


DUTIES: Sales management and 
support to independent sales reps. 
EXPERIENCE: Computer or pe- 
ripheral hardware sales. 
PRODUCT: Unique new Com- 
puter Power Center. 
COMPANY: Data Processing 
Power Corp., an established, high 
growth, well finance company. 
DATA PROCESSING 
POWER CORP. 
14600 Golden West St. 
Bidg. C-103 
Westminster, Calif. 92683 
(714) 893-6578 




















ANALYSIS / 
PROGRAMMER 


An Equal 
Opportunity Employer 
A fast growing unit of local 

government that is home to 
the University of North Caro- 
lina (at Chapel Hill) is orga- 
nizing a data processing de- 
partment. We are looking for 
someone with experience to 
head this agency. Prior gov- 
ernment employment would 
be helpful but is not neces- 
sary. The salary is not fixed 
but will be commensurate 
with applicant’s experience. 
A generous fringe benefit 
package is provided. 
Contact: S.M. Gattis 
Orange County Manager 
106 E. Margaret Lane 
Hillsborough, N.C. 27278 
(919) 732-8181 

















f i ROBERT HALF 


PERSONNEL ALLE NTIES 





























Our client, a leading manufacturer of terminals 
and minicomputer-based systems, has several 
“plum” opportunities for SYSTEMS PRO- 
GRAMMERS AND ANALYSTS. They have 
a Significant sales base ($40 M), but are 
small enough to still have a personal environ- 
ment. The customer base - airlines, railroads, 
insurance, banking, hospitals, etc. provides 
both continued and sustained growth and the 
challenge necessary for individual satisfaction. 


Generally, individuals will be responsible for the 
design, test and implementation of complex 
and sophisticated software programs for digital 
minicomputers. Experience requirements range 
from entry level to senior levels of technical 
expertise. Candidates must be experienced in 
Assembly Language applications for minicom- 
puters. Salary ranges are quite competitive. 









All fees and charges are assumed by the 
client company. They are an equal opportunity 
employer. Please send your resume with salary 
history and requirements, in confidence, to: 


I |\. NORMAN POWERS ASSOCIATES 


INT E/& P.0. Box 221, Saxonville. Mass. 01701 
Phone 617-877 -2025 


” 







SOFTWARE 


Manager of Programming — we are seeking an experi- 
enced professional whose credentials include total man- 
agement responsibility for a minicomputer programming 
organization. Experience with various terminal devices, 
telecommunications and online applications would be a 
definite asset. You will be responsible for all phases of 
software design and development for our various prod- 
uct offerings, including manpower planning, cost and 
schedule estimating and control, control of software 
development systems, the software library, and coordi- 
nation with outside service bureaus and programming 
contractors. 






























This is a key position within our organization, and we 
require a highly motivated individual to propose and 
implement improved software development, documen- 
tation and control procedures for Datatrol’s unique 
system offerings. 





Senior Programmer Analyst — a highly technical position 
requiring an innovative software system designer and 
implementor to participate in the design and program- 
ming of Datatrol’s new product offering. Must have a 
minimum of 4 years’ experience in the software design 
and implementation of online, business-oriented mini- 
computer systems. This position requires an individual 
conversant in the Executive, File Management and Com- 
munication software available on the Data General 
NOVA/MRDOS systems. Experience in POINT-OF- 
SALE or other retail applications would be a definite 
asset. 







(617) 568-1411. 































































O 
\S EFTS AND POINT-OF-SALE SYSTEMS 


DATATROL, a recognized leader in the development and manufacture of turnkey computer 

systems for retail credit authorization, electronic point-of-sale and banking information systems, is 
expanding rapidly in its present markets and doing pioneering work in the exciting EFTS field. Since 
March, 1975, Datatrol has been a subsidiary of Applied Devices Corporation. 


tion and 70% working on systems and repairs. 


Please submit your resume (indicating which position you are interested in), including salary 
requirements, to Department C, Datatrol, Inc., Kane Industrial Drive, Hudson, MA 01749. Telephone 


An Equal Opportunity Employer M/F 
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Compiler Writers 








Do you have compiler development experience? Are you 
tired of bit pushing in assembly code? Is a language like 
ALGOL, BCPL, PL/1 or BLISS part of your working 
vocabulary? 




































Then you are the kind of person we are seeking to join 
an expanding development team producing new and 
expanded BLISS implementation language processors 
and support tools. Improved tools and techniques are 
being developed for producing an ever-growing array of 
quality software products. 
















Both senior and junior people are needed for all phases 
from language design through integrated testing. 


Forward resume outlining salary requirements to Justin 
Kelleher, Digital Equipment Corporation, Dept. B1115, 
162 Main Street, Maynard, Massachusetts 01754. 


ficital ecul 


an equal opportunity employer m/f 

























Software Support Specialist — Datatrol currently has an 
opening for an experienced minicomputer programmer 
to assist in servicing our sizable installed customer base. 
Responsibilities include quoting and implementing soft- 
ware add-ons, performance analysis and enhancement, 
responding to software warranty and maintenance prob- 
lems and technical support to our nationwide sales 
organization. 


Your background must include at least 4 years of 
hands-on minicomputer assembly language program- 
ming. Exposure to online commercial applications and 
telecommunications on the PDP/8 and/or NOVA would 
be a definite asset. We need an individual who can 
quickly grasp new system concepts, with the ability and 
tenacity to solve subtle problems expeditiously. 
























































CUSTOMER SERVICE 


Customer Engineers — openings exist in Detroit and 
Indianapolis. You will be responsible for on-call mainte- 
nance of Datatrol’s retail and financial systems. Addi- 
tional duties will include spare parts control, statistical 
evaluation, trouble and failure reporting. A must is the 
ability to interface and communicate with our customers 
on a day-to-day basis. The Detroit opening is for a 
Supervisor, and it entails approximately 30% administra- 
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COMPUTER EDP CONSULTANT / SYSTEMS SALES REP 
PROFESSIONALS seattle BOSTON 





Di Millsb Det me tion. teasienn . . os we Se nie rs eaten < xoeen iy at th t level. 
NCR‘s Terminal Systems Division in Millsboro, aware is Mtation, feasibility - veral years selling experience, especially at the management leve 
aggressively involved in advancing the state-of-the-art in small fronal opty, Meith virtually un- We offers significant Incentive package commensurate with experience 
, systems, terminals and stand-alone electronic cash registers. mit visibility. and ability; Send resume to: 
$22" -$35, 060. Fee paid. cwe 4822 
, Ox 
SOFTWARE /FIRMWARE ROBERT HALE 787 Washington St. 
. Sen Cu Newton, Mass. 02160 
PROGR aM ha ER ewer 2) Ye1-880 . We are an equal opportunity employer M/F 
Requires a background in minicomputer or microprocessor 
A systems and/or associated applicatign programming 
Knowledge of assembly language required Learn How You 
Experience in Intel 8080 micropro r beneficial CAREER Can Meet the eet et PY i 
OR SYSTEMS OPPORTUNITIES Two New Trends in Computer Development! 
t SOFTWARE DEVELOPMENT & 
‘ SYSTEMS ARCHITECTURE (20) 


Knowledge of structured programming and modular pro- 
gramming techniques a ; ‘to 30K Presents... . 
i 2-5 yrs. OS, compiler, and/or file TWO NEW SEMINARS FOR MANAGERS 


) Requires experience in specifying and evaluating systems 
hitectures hods devel 
rails ot teldrabadince thiGhiae tid wattiinns ee ee ee eee ae © PRIVACY/SECURITY LEGISLATION: NOV 30-DEC 1 
large scale systems a must. 
essary, as this lead position will involve communication avetnan on OGRAMMERS re bes Can a Now to Conform to New Laws Affecting 
with designers at all levels to include corporate officers. to low 20's ‘devia ete eean. iis inde 
* : js 
Both positions require a BS in EE or CS with 0-5 years Real time monitor development A Manager's Overview of Database Systems: Planning, Imple- 
experience. or hardware diagnostics at hard- mentation and Maintenance. 
: s ware level a must. Add’! exp. in 
In addition to exciting career opportunities with TSD Mills- other related areas a plus. TWO NEW TECHNICAL SEMINARS 
boro, our geographic location offers a delightful place to live BANKING & DISTRIBUTION © DATABASE DESIGN: DEC.7-9 
and raise a family. Southern Delaware offers an ey to22k A Package Independent Study of Database Structures, Con- 
both uncongested and rural, yet within minutes of seve a Project Manager; Manager of cepts, and Applicable Techniques to Meet Your Require- 
popular East Coast beaches and within a 3-hour drive Technical Services; Progremmer! nets. 
Philadelphia, Baltimore and Washington. Analysts; IMS, CICS, CIF, OS, © DATABASE ANALYSIS: Dec 14-16 
Send resume with salary history to: ON-LINE, all a plus A Technical Walk Through Today’s Package Wonderland: 
Current and New Packages Evaluated. 
WHERE: Washington D.C.-Hany Adams Hotel 


Ron Tull, Dept. C-1115 4 a 800 16th Street, N.W., Washington, D.C. 20006 

Terminal Systems Division-Millsboro . i mn a a ~~ Store ser peein seminars 
‘ eac or the three y technical seminars 

NCR "aa ~ (fees include luncheons and all materials) 

P.O. Box 6 MARSH / BENNETT To Register Call Marge Melore 


Millsboro, Delaware 19966 ASSOCIATES. inc. CACI, INC-COMMERCIAL 


75 Rockefeller Plaza, New York, N.Y. 10019 
‘np Dane 2741 N.29 Ave., Suite 212, (212) 541-6240 
An Equal Opportunity Employer Hollywood, Fl. 33020 NN ' WY Ve 


(305) 947-6557 
ALL FEES PAID BY CLIENT COMPANIES 


Forty. an 


ovo | 
a, we SPEAK ||—Seee__| [COMPUTER 
be, ero f DATA PROCESSING 
| Manage College Computer Cente 
YOUR LANGUAGE. ES LEASING 


information. NCHEMS experience 


crolAt!s po? yo with Master’s Degree or equiva- 
lent preferred. Salary is negoti- 
We specialize in the placement of EDP personnel. Through able. Send letter of application 


ie ; and resume to Larry Fitzpatrick, 
our membership in National Personnel Associates, we re- Director of ireannt, Rees 


ceive daily information which keeps us on top of the Valley State College, 2250 Pierce ARE YOU: A SALESMAN with knowledge of 


rapidly changing EDP job market. Among our affiliates we Road, University Center, Michi- 360/370 
gan 48710. SVSC is an equal op- OR 


currently have hundreds of openings in Data Processing. portunity employer s 
i Our services are available at no charge to you; our fees are ARE YOU Cctheaes errs 360/370 and aon 


: paid by employers. A contact with any one of us can put FACULTY POSITIONS like to be in Sales 
H §=©you in touch with all of us Dept. of Mathematical Sciences, 
Hl oka SaWwerrny. : : GREYHOUND COMPUTER CORPORATION, the Nation's 
= go: athematical Sci- largest third party lessor is expanding their field force to 





ences is seeking an experienced , : : 
ie 9 were provide cdditional coverage for their customers and prospects 


nal computer scientist for appoint- t f 
ment at the Professor or Associate in the New York Metropolitan area. 


Professor rank. Applicants should - You are an experienced Sales Repre- 


hold the Ph.D. degree, should H , ; ; ; 
have a demonstrated record of IF: sentative we will provide you with a 
research accomplishment, and productive territory. 


lates should be interested in helping to OR 
veio oO un ror u n . 
cremate wares ate a You are an experienced Systems En- 
gineer we will provide the Sales 


i ‘ i An additional positi tthe A 
172 professional firms in 130 metro areas sistant Professor level is also antic- IF Training necessary and a productive 
; ipate eginning in -78. $ i 
AVAILABILITY, INC. CAPITAL PERSONNEL =F YT iptiSiries segarding the above posi- or 


i] 1300 N. Westshore Bivd. SERVICE tions should be directed to: Dr. 
g Suite 190 204 Securities Bldg H] | Mathematical “sciences, Drexel a nec 

5 } “ : : ae Send your resume with salar istory in confi ce to: 
Sein eraaeer 418 Seventh St. | mea ee ee Tom acon: Greyhound Race Reena 12 New 


(813) 872-2631 2 
AREER SPE eateries 0309 England Executive Park, Burlington, Ma. 01803. 
C CIALISTS, INC. An Equal Opportunity Employer M/F 


EDP Department D. BROWN & | SOUTHEAST 
4600 E! Camino Real #206 ASSOCIATES OPPORTUNITIES 
Los Altos, Calif. 94022 D.P. Division Work and Live In the Sunny 


(415) 941-3200 610 S.W. Alder, Suite 711 Mid-South 


Portland, Ore. 97205 
DEALY-ROURKE (503) 2248860. I} | SetcrAnayers to 18/300 COMPUTER 
PERSONNEL SERVICE WESTERN PERSONNEL | Programmer Analysts to craae 
Suite 121,18 EMPLOYMENT | | Manutecturing, insurance, Finan: 


Suite 121, 1808 West End Bidg. 3800 North Central Avenue i cial, Banking. Mostiy 360-370 OS 


Nashville, Tenn. 37203 ) : COBOL environments some grow- 
Phoenix, Ariz. 85012 ing RPG II, Assembler, Neat/3. 


(615) 329-1771 

(602) 279-5301 i All fees employer paid. Call, send 
il liters sautmeetine & tavqueee 

H istory a 
JIM KING & ASSOCIATES || exnerienan: Martin Grant, Busi- 
EDP Divisi | ness Men’s, inc., Box 1355, Col- 
vision umbia, SC 29202. (803) 

438 Gulf Life Tower | 799-0381. 

Jacksonville, Fla. 32207 i 


(904) 398-7371 
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DATA BASE PROGRAMMERS 


We are a leading computer software company in an 
attractive Texas location with immediate openings for 
systems programmers who have the interest, talent, and 
experience required to design and implement a large- 
scale comprehensive data base management system. 

Significant IBM, Honeywell, or mini-computer systems 
programming experience is important. 

If you would tike the unique opportunity to contribute 
to state-of-the-art software development with other high- 
ly-motivated professionals, please send us your resume 
today. 





P.O. Box 9968 
Austin, Texas 78766 


An Equal Opportunity Employer 





1976 Computer 
Salary Survey. 


Send for your 
free copy today! 






The Next Step’, Source Edp’s tenth annual salary survey 
and career planning guide, is now available. You'll also receive 
without charge our latest ‘Digest of Computer Opportunities” 
describing specific career openings currently available 

within our client organizations nationwide. 





For your free copies of our publications ‘The Next Step” and 
Digest of Computer Opportunities” write: 

Source Edp Corporate Headquarters 

Chicago, Illinois 60606 source f 
(P.S. Be sure to use home address 

and indicate position title.) 

East: Boston (617/237-3120), New York-New Jersey (201/687- 
8700), Philadelphia (215/665-1717), Washington, D.C. (703/ 
790-5610). 

Detroit (313/352-6520), Kansas City {816/474-3393), Minneapolis 
(612/544-3600), St. Louis (314/862-3800). 

South & Southwest: Atlanta (404/325-8370), Dallas (214/638- 

Orieans (504/561-6000). 

West Coast: Los Angeles (213/386-5500), Irvine, CA. (714/ 
833-1730), Palo Alto (415/328-7155), San Francisco (415/ 

Gould is a worldwide corporation whose rapid growth has been 
Gould’s Instrument Systems Division, Cleveland, Ohio, 
is a leader in sophisticated Test & Measurement and 
Graphics products. Expanding product developments 
ing openings with considerable growth potential. We are 
backed by the corporation and committed to continuous 
expansion. 

Will be part of a systems design team, of digital instru- 
mentation and graphics systems. Three to 5 years expe- 
rience in assembly level programming of minicomputers. 
Minicomputers Systems Programmer 

Will develop Gould graphics software, interact with field 
software specialists. Indepth knowledge of assembly 
tures on such mini’s as PDP-11, NOVA/Eclipse, or HP. 
Knowledge of peripheral hardware interface protocol 
highly desirable. 

Director of Personnel, Gould Instrument Systems Div., 

3631 Perkins Ave., Cleveland, Ohio 44114. Phone (216) 

361-3315. 


100 South Wacker Drive 

Or call your nearest Source Edp Office: 

Midwest: Chicago (312) 782-0857), Cleveland (216/771-2070), 

4080), Fort Worth (817/338-9300), Houston (713/626-8705), New 

434-2410). 

based on the development of advanced technology. 

and new technology have created several key engineer- 

Engineer/Programmer 

Familiarity with digital logic design. 

language programming and operating systems struc- 

Please send resume with salary history to R. Masterson, 
a 

An Equal Opportunity Employer. 








MRI SYSTEMS CORPORATION 
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CORP T.P. PLANNER 


N.E. Corp. expanding on-line 
systems. Requires expd Pro in 
ige scale 1BM Hardware/Soft- 
ware communications prod- 
ucts. Resp for short/long range 
corp T.P. plans, vendor rela- 
tions, cost studies, installa- 
tions & performance. Sal rge 
to $23K (fee paid). Contact 
Stan Durbas (in confidence). 


HEE ate HALF 












































































PERSONNEL AGENCIES 


111 Pearl St. 
Hartford, Conn. 06103 
(203) 278-7170 








































EDP 
NATIONWIDE 
SPECIALISTS 

SINCE 1957 


Data Base Analyst — IMS 21K 
Sr. Sys. Pgmr — CICS, IMS_ 19K 
S.A. — Mfg. PICS, 

MRP, DBOMP 
S.A. — PDP 11 FORTRAN 






















20K 
19K 


Programmer—COBOL,PL/1 16K 
24K 


Systems Mgr — Corporate 
Proj Engnr — CNC Tools 30K 
S.A. Financial — A/R, A/P 20K 


All positions are fee paid 


YOG).W. Willard 
Associates, Inc. 


One Lincoln Center rn 
Syracuse, NY 13202 


(315) 422-5111 
















E.D.P. AUDITOR 


New York based firm has oppor- 
tunity in Montgomery County, 
PA for a college graduate with a 
minimum 2 years experience as an 
E.D.P. Auditor, preferably in a 
commercial environment. Addi- 
tional prior experience must in- 
clude: 


Computer programming 
Systems design 

Exposure to medium-to- 
large scale computer opera- 
tion 

Indepth knowledge of fi- 
nancial applications 


Responsibilities will include: 

@ Development of D.P. Audit 
programs 
Performance of internal con- 
trol reviews 
Security review of com- 
puter facility and file pro- 
tection 
Preparation of Audit re- 
ports 


This challenging career oppor- 
tunity offers an excellent starting 
salary and a comprehensive com- 
Pany paid benefit package. 

As an Equal Opportunity Em- 
ployer, firmly committed to Af- 
firmative Action, we encourage all 
persons to apply. 

If interested, please forward re- 
sume, including salary require- 
ment to: 




















CW Box 4820 
797 Washington St. 
Newton, Mass. 02160 













V.P. Sales/Marketing 
$40-60K+ STOCK 
Three unique opportunities at at- 
tractive East and West coast loca- 
tions. These are NOT turnaround 
situations — each firm is a periph- 
erals leader in its OEM market 
segment and seeks to double sales 

in three years. 































Supv. Sys. Prog $25-30K 
Promotion-created position di- 
recting support of 
370/SVS/MVS/TSOS availale to 
1000 int’l. users, serving 50 at a 
time from corp. data center of 
ind’! leader. 


Fin. Sys. Mgr to $35K 
High visib. position for systems 
designer with knowledge in retail 
ops. Strong financial education a 
plus. 


D.B. Designer to $28K 
Join corp. staff supporting 20 di- 
visions, 130 operating units with 
IMS-based systems. 





































































































Project Leader $20-25K 
Exceptional oppty for ALIS-or 
CFO-experienced insurance sys- 










tems professional. 











Associate Consultant $16-22K 
CPA firm offers challenging, well- 
Paid career for trained systems 
engr. or systems rep. 


Comey DEARCH 


A division of Management Recruiters 


500 Boylston St., Boston, MA 02116 
(617) 262-5050 

10 Forbes Rd., Braintree, MA 02184 

(617) 848-1666 
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MANAGER OF 
FINANCIAL SYSTEMS 


We are a national leader in the field of transportation. NYSE 
listed. Committed to growth-and achieving it dramatically. We 
need a top flight financial professional who can be instrumental 
in maintaining this pace. Our candidate will head up a complete 
financial system effort, involving a talented staff of analysis & 
programs in our corporate headquarters. The ability to motivate, 
direct, plan and control multiple projects is essential. Back- 
ground should reflect a degree in accounting or finance, and 
successful design & implementation of major financial systems. 


Salary is commensurate with experience, and fringe benefit 
package is comprehensive. Send detailed resume stating current 
salary, in confidence, to: 
CW Box 4825 
797 Washington St. 
. Newton, Mass. 02160 
An Equal Opportunity Employer M/F 

















SYSTEMS ARCHITECTURE 
DEVELOPMENT ENGINEERS (2) 


To define system requirements involving real-time POS mi- 
cro/mini computer systems. 


Both positions involve the conceptual design, performance 
analysis and critical performance/cost trade-offs; one will 
emphasize the software system elements, the other the 
hardware elements. 







An experience range of from 4-7 years in planning, design, 
analysis, and documentation of on-line, real-time systems 
mixed with some detail design work in both hardware and 
software development will meet the challenge of these 2 
senior openings in our Advanced Development group along 
with your degree in engineering/computer science. ; 


NCR’‘s Point-of-Sale organization is expanding to meeting the 
demands of the exploding POS market. 


NCR’s POS facility is located in a lovely, rural community in 
east central Ohio. 
We invite you to respond as soon as practical. 
Robert W. Donovan 
Terminal Systems Division - Cambridge 
NCR Corporation 
Cambridge, Ohio 43725 
(614) 439-0398 


LoKeat3 


An Equal Opportunity Employer 






















SENIOR 
DATA PROCESSING 


PROFESSIONALS 
Product Manager 







DELTAK has an opening for an experienced Senior Data 
Processing Specialist. We develop and market multi-media 
courses for the data processing industry and serve over 2,000 
organizations worldwide. Our courses consist of text, audio and 
video materials which are written and produced by the DELTAK 
staff. 
Applicants for this position should have strong writing, com- 
munications, and self-management skills. 
Specific Technical Expertise Required: 
-Systems or Support Programming experience with one or 
more of the following |BM Operating Systems: 
-VS1 
-SVS-HASP 
-MVS-JES2 or JES3 
-MVS experience or knowledge is a definite plus. 
A background in training is not required. Creativity, the ability 
to oragnize technical information, and strong writing skills are 
musts. If you are a highly productive top-performer, DELTAK 
offers you the opportunity to exercise your creativity in an 
environment dedicated to excellence. 
If you are qualified, send a complete resume, emphasizing your 
technical skills and writing experience, to the attention of the 
Director of Product Development at: 
























DELTAK 


O'HARE AEROSPACE CENTER 
9950 W. LAWRENCE AVE. SUITE 50 
SCHILLER PARK, ILLINOIS 60176 







Salary will be commensurate with your talents and experience. 
An equal opportunity employer M/F 
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} 9 
SENIOR SOFTWARE || SELL | pvuees.| 360-20 
SYSTEMS DESIGNER SWAP Sale-Lease 


For Sale or Lease 
As soon as February 1977 

COMSHARE, Inc. has an immediate opening for an indi- NEN Resi 2020 CPU 
vidual with superior software design capabilities. Our time- i raha 
sharing software systems are unique, designed internally by NCR 500 SYSTEM (313) 774-9500 2560 MFCM 
creative individuals with years of accomplishment in real-time 1403-N2 Printer 
ema ae oo, ao have oe icalent + the CM! CORPORATION 
assembler code level, a technical degree or equivalent educa- : ke j j 
tion, and 2-5 years experience with large interactive systems. Added Memory, | 2 High Speed 23000 Mack Avenue 2-2311 Disc Drives 

Tape Readers, High Speed Tape St. Calir Shores, M1. 48080 

Punch, Line Printer, Rewinder 

and Splicer, Console, Processor, 

and many miscellaneous supplies. 

Fully maintained by NCR since 


Knowledge of large system file organization desired. Work at 

our new corporate headquarters facilities in Ann Arbor, dy 
new and is in excellent working 

condition. 


































































































No Broker 


(617) 568-8894 



















Mictigan, crossroad for culture and the good life...at a 
Pace you can live with. Excellent compensation and complete 
benefits package. 


Send resume in confidence to: Omer Bloyd, Manager 
System Development 
COMSHARE, Inc. Box 1588 
























370/158 ON ORDER? 





Ann Arbor, Mich. 48106 
An Equal $7,500.00 FOR ALL NOT INSTALLING? 
'@ ® Opportunity Employer Contact Mr. Miller, Ohio site ‘ 
(419) 668-4417 We need new, ITC qualifying 158’s. We're ready with a 
cash offer for your on-order position. 


















Contact: 

Fred Cholette 
John Delaney 
Jim Hanly 


CIS Corp. 
600 Mony Plaza 
Syracuse, N.Y. 13202 


& 


360/50 
360/40 
360/30 


We specialize 
We Buy and Sell Any 
360 System or Peripherals 

Before you buy or sell get 
your most competitive offer 
from CMI. 

Bob Van EHellemont 

CMI Corporation 


23000 Mack Avenue 
St. Clair Shores, Mich. 48080 


@s (313) 774-950 


Vember Computer Deal 
































Systems 
Programmer 


370/165 
Environment 


Exxon has an outstanding career opportunity for 
an experienced Systems Programmer to work with 
two 370/165’s running SVS with HASP (Shared 
Spool), IMS, TSO, converting to 370/168'’s and 
MVS. 

Position requires at least a B.S. Degree and a 
minimum of 2 years systems programming experi- 
ence and a thorough knowledge of BAL and 
Operating Systems Internals (MVT or, preferably 
SVS or MVS). Experience with several of the 
following areas is highly desirable: 

@ HASP or JES/2 Internals 

@ TSO Internals 

e@ IMS Internals 

@ 370/155 or larger IBM computer 
e TCAM 
+. 
e 
e 


(315) 425-1900 








































DATA 
COMMUNICATION 
TERMINALS 


Attractive, low prices on off-lease 
terminals. ASCII, EBCD or Corre- 
spondence codes. 10 and 15 cps 
speeds. 









WANTED TO BUY 
370/148 J 


April Delivery 
Price Negotiable 



















(301) 848-1900 X537 


WANTED 
3411-3 


rs Assoc 














Teletypes 
TWX/DDD Terminals 
AJ841 Selectronics 

































360/65 
WANTED!! 










For details on price, service, and 
warranty contact your local AJ 
office or Don Reichel at: 






3705 Emulator & network Control Programs 
BTAM 
Configuration Planning, IBM Equipment 






















@ Hardware/Software Tuning Monitors Ariy coutiiperation 

High-Level Language expertise (preferably PL/1) Any delivery ry ANDERSON TAPE DRIVE 

an asset. We Will Buy Today JACOBSON FOR SYS/3 

Salary commensurate with background and experi- John Humic Contact Frar. Springer 
1065 Morse, Sunnyvale WORTH BANK & TRUST 


Dean McGaan 


ap 


600 Mony Plaza PLANNING TO 
Syracuse, N.Y. 13202 
SEND IT BACK? 


(315) 425-1900 
Telex: 93-7435 
Call Us First For IBM 370 Mainframes 
& Peripherals — Also Buying Order Positions 








6825 W. 111th St. 
Worth, ILL 60482 
(312) 448-6500 


ence. Excellent company benefits. For prompt 
consideration, please send resume and salary his- 
tory in confidence to: Mr. Paul E. Pride, Exxon 
Corporation, P.O. Box 153, Florham Park, New 
Jersey 07932. 







California 94086 
(408) 734-4030 






























MINI 
e CONTACT: Ted Moulder 
Data Processing Peg ag tego ve A.M.G. EQUIPMENT SERVICES, INC. 
work for you and save you time 99 Wall St. New York, N.Y. 10005 
sas (212) 747-0670 Cll yay 







AVAILABLE NOW: 
Novas — most modéels—new & 
used; DEC 11s & 8s; Printers, disc 
drives; CRTs, etc. 

WANTED 


DEC & DGC Systems, CPUs & 
peripherals. 
Buyers waiting for 8Es & 8Ms. 


Professionals 


Do you require new career input? Then investigate these 
exciting opportunities with our client companies. 


Sr. Systems Analyst 





























COMPUTER 
MEMORIES 













WANTED 


For immediate purchase: 
Singer/Friden 2300 series 










































Premier San Francisco Bay Area firm has an opening in their 
International Division for an individual with heavy design flexowriters and 9400 370/155 - To 4MB’s 
experience in large mainframe systems. Initial assignments is COMPUTER . sae . bs 
6 months in Europe, then return to the Bay Area. Good series editing torrninels 360 65, 90, 40 & 30 
salary, housing and per diem. Contact Doug Henderson. a ee ae UNIVAC 494, 1106, 1108 
° . EX CHANGE 238 Main Street ; , » 
c bridge, M . 02142 
IMS Specialist eee meeps et All memory sizes 
: All new 


TWX 910-339-9272 


Wanted 


Numerous positions available in the San Francisco Bay Area 
plus a number of positions in other desirable metropolitan 
centers. Opportunities exist at all levels for both internals and 
applications expertise. Contact Harlan Webster. 


Best prices anywhere 









FOR SALE Minneapolis (612) 935-8811 









































If you qualify for the disciplines mentioned above, then 3 
contact us now. Client companies assume fees. to Bu : Bob Miller 
ave Hoolahan 
THE VIP AGENCY y Don Moran 
INCORPORATED DEC SYSTEM-10 ine ey Sree Los Angeles (213) 973-0484 
E Univac 70-243-30 Dennis King 








High Speed Whisper Printer 
Immediate Delivery 


$5,000.00 
Call - Bruce Keller 


(212) 349-5514 


50 California St., Suite 630 


San Francisco, CA 94111 
(415) 398-3700 Collect 


KI & KASYSTEMS 
PDP-11s 


CONTACT 
James E. Ball 
On-Line Systems, Inc. 
(412) 931-7600 
Principals Only 















Fi FABRIU=TEK inc. 


COMPUTER SYSTEMS 
5901 South County Road 18 
Minneapolis, MN 55436 










oe ARR PPR TON eis oo ; 
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buy sell swap buy sell swap buy sell swap buy sell swap buy sell swap 
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gamers || BEFORE YOU BUY, SELL, OR LEASE, 
ae tal TAKE A ‘SECOND’ LOOK 


BUY: 370/158 insite 
Recertified 100% Guaranteed = ’ 370/155 370/158 
| SELL: a 5 aes tenon re buying: - 370/165 370/168 
| Itel 2314 Dual Density Disk Drives gadgets . 370/135 370/145 
| 2841's, 2314's ae selling: 370/165 370/135 


800 BPI 2400 feet -145 Memory 


- CONTACT: Linda Vaughn or Reenie McCarthy full width tested - $4.97 
ltel Computer Products Division me } x ® 
One Embarcadero Center leasing: 370/135, 370/155, 370/158 


. ‘ . Call Joan 
San Francisco, California 94111 GEE T Oe a 


(415) 983-0220, (415) 983-0233 TLW COMPUTER 
Precision Methods Inc 

ea haanatioae acon INDUSTRIES INC. 

‘ane ATEANTA, Boag 08 THR B10.907 36B4 


- CHICAGO 312-295-2030 
(441) 239 2495 | WASHINGTON, D.C 202-466-2470 


LOS ANGELES 213-370-4844 


SALE OR LEASE 
IBM UNIT RECORD 
168-3 024-$250 089-$1300 
026-$800 402-$800 


NEW, ITC QUALIFIED os8-51200 407-1200 
December Delivery 047-$1500 514-$600 

4 Meg Memory, Channels: 2860-3, 05981800 526-$1400 
_up to (4) 2880-2’s, 2870-1 077-$350 548-$1600 

We will buy or trade other 370 Systems 082-$850 552-$1000 


FOR SALE = 083-$1850 557-$3000 
We Need to NCR PRINTER Charlie Berry care CIS Corp. 084-$2300 602-$300 
: Fred Hughes 600 MONY Plaza tht Gi inte FaSO-S1 80 
Bill Pow 088-$2500 1401 system-$10.500 

Purchase Firm Term NCR 640-300 ee (315) 425-1900 Syren, NY. TESTS THOMAS COMPUTER CORP. 

NCR 626-101 : 93- ca my 
Leases On 1200 LPM naman "Chicago, 1k. 60611. 
(312) 944-140) 





c t E : t AVAILABLE DECEMBER 
Oomputer Equipmen Computer & 
OR SALE or SUBLEASE 
ia leila Connection Wanted BEFORE YOU 370/145 
Attn: Vice President of Finance Corporation le} v Y S 3 a 4 e) 2) ‘dike: tea 
CW Box 4808 8120 Penn Avenue South used MSI ’ 3215 Console, 3047 
797 Washington St. Minneapolis, MN 55431 


Available 2nd Quarter, 1977 
ea ae 211 Receiver eS) Se | WANT TO BUY or LEASE 
COMPUTER 370/158 


Call (615) 525-6191 1 Meg, 5 Channels 
aut Wd Ua Mr. Burnett 2 6) u is M 3 N i We are die 
CORPORATION If you can supply 


Principals only need reply 
Allon ASR 33 i: CR | nsec 


and more! DEC 
OLIVETTI 318 $950 P PDP 8/M’s 4K and 8K 


<0 e <0, 

NATIONAL SERVICE op —. ca," 
ONE DAY SHIPMENT ee eT Sees 

10 Key Numeric Pad /RS232 Some spares and components 
Built-in Paper Tape/Quiet and OTHER MANUFACTURERS 
1403N1, 2821, 2540 Teletypes - KSR33 

Neat Table Top available immediately aa Ce 
12” Green Phosphor elie tlelinat aka Tridata Model 40 Tape Cartridge 


j Call: Bill Rummler for PDP-8 
1V P to P Solid State (612) 884-3366 8120 Penn Ave. So. AMCO equipment racks, 
VIDEO Minneapolis, MN 55431 new and used 


Call Jerry DeBaun (301) 825-6400 


era COMDUCO CGMDUCO & 
Be eee 


The World's Largest IBM Computer Dealer 


3420’s 3803's 
3333’s 3830's 
3330’s 


PCM will purchase 
MMB8E AK... yy 200 your installed 


O 
S SELLI NG 3158K 3168KJ 3165 KJ 
oS 
= 
ES 
PDPS8I - ay $2500 disk’s or tapes that 5 BUYING 
S 
OQ 
= 
iS 
J 


LEASING 31652 Dat - 60 month tease 


3155-2 DAT - 48 month lease 


have maximum 


PDP8L OK... $1950 rental credits 
PDP 11 {45 214/630-6700 
TCO, TU56, TU55 
DF32/D$32, DF32D/DS32D 
Sl a | score enc 


PO Box 68 Kenmore Station, Boston, MA 02215 Dallas, Texas 75247 


3145 3155 3158 


WRITE: CALL: 

Comdisco, Inc. 312) 698-3000 

9701 W. Higgins Rd. ast: (201) 568-9666 
Rosemont, [IL 60018 West: (415) 944-1111 


TWX 910-253-1233 
Member Computer Dealers Association 


OWIIWS) OD/IdWo 


COMDICO C&@MDUCO 








9 agg LOLS “ACBL Bite | EY 4 a IN INT. 


AL gs TO ye gy ay OPO 
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se 


dearborn giveth. We're offering a Available for sale or lease. 
2314/2844 DASD. Contact Tom Mullunchick. January delivery. Up to 2 MB 


memory. Also IBM. Telex, or 
LEASING 


Ampex 155 memory avail- 

able, with or without up- 

grades. Call Dick Absher. 
360/40 370/145 370/135 
360/50 370/158 370/155 
360/65 370/168 370/165 


TAPES / DISKS / CORE 


For sale or lease of 3 years or 
longer. Early 1977 delivery. 
Pioneer Computer Marketing 
1165 Empire Central Place Dallas, Texas 75247 


214/630-6700 


158 WANTED 
IBM 129 
USERS 


Wanted for January or earlier 
delivery, either Mod 1 or 3. 
158’s wanted for sublease. 

CMI will buy the equipment 
you are returning to IBM. 
CMI will buy & lease back 


Call Dave Tait. 
your equipment at a discount. 


We Nave a plan to suit your needs! 


CHUCK NEWMAN’S 
Systems and memory avail- 
CALL NOW 


sale of ule week able for sale. January deliv- 
Jim Carleton 


INFOTON CRT ery. Memory also available 
VISTA STANDARD MODEL for immediate delivery. Call 
CMI Corporation 
23000 Mack Avenue 


Rick Thiele. 
20 x 80 Display \e. 
with Keyboard 
St. Clair Shores, MI 48080 


919 North Michigan Avenue, Chicago. lilinois 60611 
312-943-3770 Telex 255161 
Member, Computer Dealers Association 
(some with numeric 
C (313) 774-9500 


keypad, upper and 
Available for sale or lease. 
ORDER YOUR NEW SYSTEM NOW 


lower Case) 
December delivery. Memory 
370/158 


$900.00 also available. Call Ed Joseph. 
and you can still get: 


135/145/155 
MEMORY Fee soa 


All increments available im- 
John Delaney CIS Corp. 
Fred Cholette 600 MONY Plaza 
i Syracuse, N.Y. 13202 


mediately. 
Him Hanly 
(315) 425-1900 es 


58 MEMORY SES 
WANTED 


Call Dave Tait. 


3340/3411 
WANTED 


333X/3420 Discs, tapes, and 
controllers bought, sold, and 
leased. Call Ed Joseph for an 
immediate quote. 


360 CPU 
& 1/0 


360/65’s, 50’s, 40’s, 2401, 
2540, 2420-5, 1403-N1, 
2821-2, 2821-6, 2314's avail- 
able. Call Ted Molinari (65's) 
or Jeff Klein. 


BUYING OR SELLING 
CANADA COMPUTER EQUIPMENT 

























dearborn taketh. We're in need of a 

IBM 2701-1 with features 7697 or. 7698 
or 7699 for January delivery. 3420-5 
(one with dual density), 3803-1 with 
dual. Contact Tom Millunchick. 

































4849 n. scott st., schiller park, IL 60176 


dc dearborn computer leasing company 








chicago (312) 671-4410 toronto (416) 621-7060 st. louis (314) 727-7277 











SYSTEM/3 


1130 360/20 
BUY e@ SELL @ LEASE 


For a prompt, competitive quota- 
tion on your IBM needs, call or 


write today “The Small 
Systems Specialists” 


ECONOMIC COMPUTER SALES. INC 
255 Lynnfield Road P.O Box 17825 
Tenn 38117 (901) 767-9136 

591-1205 





































































WX 810 

















puter Dealers Association 














Systems & C 
aE mA eS et 3 vee Pineau 
Pe OU a Om ee BUY-SELL-LEASE-TRADE 


Fe K)) 994-3200 CMI Corporation 
23000 Mack Avenue 
St. Clair Shores, Mich. 48080 


(313) 774-9500 
TWX 810-226-9708 


Member Computer Dealers 


Gh Association 


Available for SUBLEASE 


2980's 


(all models) 


Very Low Rates 
Negotiable Terms 



















































BUY 






SELL 
LEASE 


Peripherals & 1/O 


3330's 3410's 3211's 
3340's 3420's 3505's 
3350's 2401's 1403's 
2314's 2501's 
















































FOR SALE 
HP 3000 mode! 200 


© 128K byte memory 
© 47M byte moving head 
disk drive 
e 4M byte fixed head disk drive 
e 800 BPI tape drive 
e 600 LPM printer 
e Extended floating point 
hardware 
Available Immediately 
Contact: Gary Koenig 
Itel Corporation 
(415) 983-0488 


8 Ae 


a. 
iseimerieise 



















FOR SALE 
BURROUGHS B3500 
120 KB Core Memory 

800 Ipm Line Printer 
(2) 800 BPI-9-Tr Tapes 
800 CPM Card Reader 
20M Bytes Disk (20 ms) 


Ernie Lucken 
Diversified Computer 
Applications 
2525 E. Bayshore Road 
Palo Alto, Calif. 94303 














Gene Chappell 


Gp 


CIS Corp. 
600 Mony Plaza 
Syracuse NY 13202 
(315) 425-1900 
Telex: 93-7435 
















Baldwin Deco Service Center 
1425 Arapahoe 
Denver, Colorado 80202 




























Dana Prescott Shatin 


303-893-3533 eee! 















(415) 324-2523 






END USER 
WILL 
SUB-LEASE 


2 370/145's 













re 







































5 years $10,500/mo. each We specialize in buying, sell- 
’ . ; ee: $70 FEATURES KyAVALS WAM haa ate 
3145 #11642 12 512K ing, and obo a ae # ee PSA pele co etibeaisn 
ment in anada. a 8100 for 3145 1-3803-1 with 3551 
3145 #11334 12 512K Oe Pee 


Champagne. (Nous parlons t Era 
: New York Dick Ventola ~ (914) 949-1515 
francais). fonrrervels Pete Ahern (312) 751-5430 
. BEES M.W. “Bill Tucker (214) 233-1818 
IPS Computer raat ome ea (602) 248-6037 





Other features available on request. 
AVAILABLE FEBRUARY 1977 














Serious Inquiries Only Marketing Corp. : i _San F Franc ISCO al=1A16 a me nN CSI EC sche ex) 

J.R. Faucher 467 Sylvan Ave. Canada O ESTE 

AGWAY IN Englewood Cliffs sa ve le (01) 759-9191 

“ot ‘ International Europe Joe Gold ries igo (022) 61-27-54 

P.O. Box 1333 Syracuse, NY 13201 N.J. 07632 *. Mexico Andres Contreras (905) 546-5179 
(201) 871-4200 Austro-Asia Don Haworth (214) 233-1818 


(315) 477-6409 





TWX 710-991-9677 Non-IBM Dallas ‘John Hallmark TAL excel: 
Greyhound Computer Corporation Greyhound Tower Phoenix, Arizona 85077 















SAMO AOE RET ORLY § AE CRT Oe See 


Fe ra ae 


Panes ACT ay orow DOR ee NRRL ON OME RtOR 
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A New Service For The Used Computer Marketplace 


SYSTEMS 
WHAT'S THE BEST VALUE ? ) | Reperereoes SABAA)) | eo vpuren EOUIPMENT INFORMATION BUREAU 


148 or 155 il or 158 thr Dohicapiiee ptr ely aaah FOR BUYERS: CEIB is a free, up-to-date source on current used 


ttc i equipment offerings that’s as close as your telephone. Our equipment file 
COMPA RE includes over 5375 current listings from numerous brokers, dealers, and 
148 3815511 158 Used 158 New 




























































































Professional computer dealers: in 
the West handling primarily pur- 
chase, sale or lease of 370/125, 
135, 245, 3330 disks, 3420 tapes, 


private sellers. Just call (617) 247-2290 to obtain immediate informa- 
tion on any specific systems or items you're interested in — including 
seller’s names, asking prices, and availability dates. 








Delivery 2/77 Dec76 Scarce Immed 3277 terminals. FOR SELLERS: CEIB is an inexpensive, convenient approach to 

Perf 3 9 1.0 1.0 Call us for your hardware needs. reaching potential buyers. If you haven't already received our brochure 
os ane 7 7 M r You'll appreciate our integrity, and listing forms, please write or call --- ’ 

Price (approx) 35% 45% 85% 100% experience and financial strength. CEIB — P.O. Box 163; Boston, MA 02117 — (617) 247-2290 


R. Ferrara, President 


029 
KEY PUNCH 
Sale Price 


$1995 
THOMAS 


GA Member CDA 
370 /125’s 


For Sale Lease Purchase 


Purchase Leaseback 
Specialists in 125 Systems 


(EH CORPORATE 
COMPUTERS, INC. 


COMPUTER CORP. 
(203) 661-1500 "CDA 312-944-1401, 
115 Mason St., Greenwich, CT 06830 


IN BUY LEASE SELL 


370/115 - 370/125 
© cconocom 


ECONOMIC COMPUTER SALES, INC. 
P.O. Box 17825/Memphis, Tennessee 38117 
(901) 767-9130 








Let's talk price/performance 


John Delaney 4e - ja o: “ 
ony Plaza 
a SEES syracuse, N.Y. 13202 


Jim Hanly (315) 
425-1900 
Telex: 93-7435 & 


BURROUGHS B1700 
COMPUTER SYSTEM 


FOR SALE OR LEASE 


System complete with all soft- 
ware and distributor oriented pro- 
gramming for A/R, A/P, G/L, in- 
ventory control, sales analysis, 
and payroll. All equipment in new 
condition. Purchase price less 















































TT Taeecss 















than 50% of original cost. “L” Series 
Contact Gregg Belk TC700, TC 3500 
The Comeen ona Bertaey Co. F5000 CA N A DA 





P.O. Box 10067 
Charleston, S.C. 29411 
(803) 554-9550 


MOVING? 


Please notify Computerworld at 
least four weeks in advance. When 
writing about your subscription, 
please enclose a recent mailing 
label. The code line on top may 
not mean much to you, but it is 
the only way we have of quickly 





We specialize in 
360/20, 360/30 & up 
System 3, 370 Series 

We buy your excess 

IBM Equipment 

CMI Company 

P.O. Box 893 
Windsor, Ontario N9A 6P2 
519-258-8910 


BUY/SELL/LEASE/TRADE 


10-10-361; 381 Tellers 


tos 


31-32-41-42-43-152 


os 


360, 370 System 3 &32 
All others 





































a Member: Computer Dealers Association 


370 



































identifying your records. If you 1.0.A. Data Corp IBM 360s, 370s, System 3s, all Peripherals 
are receiving duplicate copies, 2 7 : F 3830s, 3333s, 3330s, 3420s, 3803 
please send both labels. 383 Lafayette St., N.Y.10003 - - renee 4 1 5 = 1 2 5 


(212) 673-9300 \ Purchase/Leaseback or Rental Credit 
Member Computer Dealers Assoc. Machines Wanted 
Alt types 1400 Series; 1130s, 1620s 
Unit Record Equipment Refurbished — All Models 
Disk Packs — recertified, initialized 
Call collect today to Don Norris, President 
(214) 634-2750 


METROPLEX COMPUTER COMPANY, INC. 
Suite 1208 Honeywell Bidg. 1111 W. Mockingbird Lane 
Dallas, Texas 75247 


797 Washington Street 
Newton, Massachusetts 02160 


Buy-Sell-Lease-Trade 
The IBM Dealer 


CMI Corporation 
2300 Mack Avenue 
St. Clair Shores, M! 48080 


(313) 774-9500 


Ask for Mike Vargo 











a 


BUY MINI SELL 
COMPUTER SYSTEMS 
Wanted To Buy 
Datalease Will Purchase Most 
Mini Computer Systems For 
Cash to Fill Current Customer 

Requirements. 

Needed Now 
DEC PDP/8’s & PDP/11’s 
All DEC Peripherals 
DEC Disks & Controllers 
Data General Nova’s and 


For Sale 


DEC PDP 
11/45 


128K Parity Core 
LA30 Console 

H960 Cabinets 
Memory Management 


















JAMES <A Hc i. punse-our eourrmenr. 


31, 32 and 441’s 
Sr 41, 42 and 43 BANK MACHINES AS WELL AS 151 and 



















Peripherals Real Time Clock 
— ee Beettren Leader van | aan 152 ADDING MACHINES. ALSO 299 and 399 MINICOMPUTERS 








BURROUGHS F-5000/6000 SERIES, L SERIES and 10-10-380 & 10-10-360 
TELLER MODELS. FRIDEN 5005 COMPUTYPER 
Also A Supplier of SELECT-USED Equipment From- BURROUGHS - |.B.M. - PHILIPS 
BUYING OR SELLING - CALL US FIRST! 


a KEY-EXIMPORT CORP. oy 7er'saaa 


077 129 526 
029 082 402 548 
046 083 403 552 
047 084 407 557 
056 085 514 602 

1401's » 1130's - 360’s 

Your source for guaranteed equipment 


James Computer Co. 


interface Boards 

CRT's & Teletypes 

If You Are Upgrading Or Dis- 
posing Of Your System Or 
Components Within The Next 
Six Months, CALL FOR QUO- 
TATIONS NOW! 


RF11-RS11 Swapping Disk 
RP11 Disk Controller 
(2) RPO3 20 Million 

Word Disk Drives 








ee, 
















714) 533-3920 — wee a ine Drive / Chicago, tino 
( 933-3 Ra Ee X 692439 nena ae ee 256 LIVINGSTON ST. (P.0. BOX 129) NORTHVALE, N.J.07647 —_N-Y.C. DIRECT LINE 
L en cone sail i ts a OO al Natalie Reyes (313) Oren TELEX: 135149 CABLE: KEYEXIMP-NORTHVALEN) © (212) 736-7736 















800-243-5308 


The S/360 
hotline 


in Connecticut, dial 661-4200 


800-243-5307 


The Sia = 
hotline 


in Connecticut, dial 661-4200 

















interested in reducing your IBM 370 costs up to 40% ? $/360 CPU's and Peripherais . 
Randolph witl: Randolph will tease — sell — buy: 

1. Purchase and lease back your $/370 1. Ali 360’s — 20's ——- ss 

2. Provide a CPU and/or peripherals on a short or 2. All peripherals — “old standards’ and the 





“hard-to-find” as well 
§37 STEAMBOAT ROAD « GREENWICH, CT 06830 










long-term lease 
3. Sell or lease your installed computer system for you 
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3420's 3803's 
3333's 3830's 


3330's 


SALE OR LEASE 
ALL MODELS 
Darry! Hastings 
CM! CORPORATION 
23000 Mack Avenue 
a eae mele ‘aes St. Clair Shores, Mi 48080 

ee (313) 774-9500 


914-895-2007 @r seembercos 


WANTED 


BURROUGHS ’L’ Series 
DEC & DATA GENERAL 
_ Minis & Peripherals 
NCR: 399 & 299 


Boynton Business Systems 


MADRID FEATURES 3. 
AND oC 
IBM 370/158 % 
2150, 2151, 6111 (for 3350) 


New, ITC qualifying system 
available in November 


CIS Corp. 
600 Mony Plaza 
Syracuse, N.Y. 13202 


John Delaney 
Fred Cholette 


Jim Hanly 
(315) 425-1900 


D.E i. 
FOR SALE 


1 RJSO3-BASwap Disk & Control 
1 H960-DA Expander Cabinet 
1LA 36 DEC Writer 


FOR SALE 
OR LEASE 


1/0 SET 
with two 1403N1 
printers 


Contact: Murray Stinson 
SCIENTIFIC PLACEMENT, INC. 
Houston, Texas 77056 
(713) 621-9811 


Contact: Harry Blair 
Computer Installations Corp. 
(713) 524-1401 


BUY — SELL — LEASE — BROKERAGE 


NATIONS LARGEST WHOLESALE DEALER” 
Buy, sell, lease, sub-lease, or be your agent in placement 


of your pre-owned IBM 360/370/System 3, or other units 
COMPUTER INTERNATIONAL, LTD 


WC's international division 
experts in foreign markets, freight 


BEACH COMPUTER CORPORATION, CWC’s Leasing Division 
COMPUTER WHOLESALE CORP., (504) 581-7741 
SUITE 507/508 FIRST NATIONAL BANK OF COMMERCE BLDG. 

a. NEW ORLEANS, LOUISIANA 70112 


ustoms 


MEMBER OF COMPUTER DEALERS ASSOC ATION 


029 059 026 


ALL IBM MANUFACTURED 
Eligible For IBM 
Maintenance Agreement 


SPECIAL SAVINGS SALE 
Call For Firm Quote 


ALSO 
082 083 514 


Jim Carleton 
CMI CORPORATION 
23000 Mack Avenue 
St. Clair Shores, Mi 48080 
(313) 774-9500 


148 & 138 


FOR SALE BEST OFFER 


Disc drives for 
PDP 11/45 


Diva DD 14/2 with controller 
total 58M bytes formatted 
available immediately. 


Mike Sthultz 
Sunrise Hospital 
P.O. Box 14157 

Las Vegas, NV 89114 
(702) 731-8000 


PLOTTERS 


CALCOMP 
DRUMS: 565, 563, 663, 763, 


& 936 
CONTROLLERS: 750, 760, 770, 
780, 905, 110 
FLATBED: 718 & 738 
XYNETICS 1100, ZETA 230’s; 
GOULD 4800 
Are you considering upgrading, 
your present plotter? Why not 
extend its life 3-5 more years. 
Have GRC re-build it! 
GRC Manufactures Precision Plot- 
ter Supplies 
GRC THE TOTAL PLOTTER 
SERVICE SPECIALISTS 
*Distributors Wanted * 
GRAPHIC RESOURCES CORP. 


5442 Research Drive 
Huntington Beach, CA 92649 
(213) 598-3318 (714) 898-3584 


WANTED 
(2)DEC RPO3 


For PDP 11/45 


Must be acceptable for DEC main- 


tenance. 
TYLER-DAWSON 
6310 E. 13th St. 
Tulsa, OK 74112 
(918) 835-7601 
Telex 49-2330 
c/o Bruce Johns 


FOR LEASE 
IBM 370/135 DH 


Available March, 1977 for any 
term up to 40 months. 


Includes 3215, 3046 and features 
3274, 3900, 4640, 4722, 6981, 
6982, 7861, 7855. 
CONTACT 
J.E. Nevens 
Brenco Automation Center, Inc. 
2222 Grand Avenue 
Des Moines, lowa 50312 
(515) 283-2415 


FOR SALE 


XEROX 530 
Computer 


under 
Honeywell Maintenance 
Contract. 
System includes: 
4151 Memory to 56K 
7242 Disk Unit 
7315 Mag Tape 
3451 L.P. 
7630 C.O.C. w/8 Lines 
Contact Kurt McRae 
(406) 245-3191 


SYSTEMS AVAILABLE FOR 4& 5 YEAR OPERATING LEASES 


MUST ACQUIRE 


370/158 




























































































THOMAS NATIONWIDE COMPUTER CORPORATION 


Paul Nortman — (516) 752-1000 
1 Huntington Quadrangle - Suite 4S13 
Huntington Station, New York 11746 


Brian M. Battle — (312) 944-1401 
600 North McClurg Court - Suite 4202A 
Chicago, Ilinois 60611 


CMI Slashes Prices to 
Beat IBM Price Reductions 


360/20 


Nation’s Leader 


$/3 


Components & Systems 
Sell — Lease — Buy 
CMI Corporation 
23000 Mack Avenue 
St. Clair Shores, Mich, 48080 
(313) 774-9500 
TWX 810-226-9708 


Ga Member CDA 


Deal With Confidence 
Ask a CMI Customer 


IBM UNIT RECORD 
EQUIPMENT 


077 085 402 514 552 026 

087 403 519 557 029 083 

407 523 602 056 084 089 

548 604 029 129 

We Buy Sell or Lease 
360s 1400s 1440s 


IBM COMPUTERS 


2040 GF, I/O Set 
5 Spindle Calcomp 2314 
6-60KB Tape Drives/Sims 


Big Savings — up to 50% on 
Short Term Rentals 


Cali us for all your needs; we buy 
rent and sell all types of IBM unit 
record equipment. Over 12 years 
of serving commercial and govern- 
ment requirements All equip- 
ment rebuilt at our own factory 
and guaranteed for IBM Mainte- 
nance. Contact ACS for proposal. 


alas midi titer) 
YOY Houston TX 77036 
- (713) 666-2122 
yr /kA_J TWX 910-881-1526 


EQUIPMENT CORP. 


3277-2 
KEYBOARDS 
FOR SALE 


Computer Sales Int'l has several 
versions of 3277 keyboards to 
trade for 4631 keyboards 
Call: Bill Roselius 
Computer Sales Int'l Inc. 
901 Office Park Plaza 
Oklahoma City, OK 73105 
(405) 840-1911 


FOR SALE OR LEASE 
CALCOMP 


dual-density 
1x8 2314 type disks 


1015-215 


1030-230 disk storage facility 


1x6 3330 type disks 


disk storage facility 
1x6 for UNIVAC 400 
and 1100 Series 


CALL 
Charlie Dieges or Steve Zaleskie 
Taicott Computer Leasing, inc. 
1290 Ave. of the Americas 
New York, N.Y. 10019 
(212) 956-4170 (516) 488-7876 


Member: Computer Lessors Assoc. 


TIME & 
SERNICES 


Local & 
Remote Computing 


1144-244 


OS/VS1-JES1 and CICS 
Very Attractive Rates 
3330's, 3420's, 3211 and 
Microfiche 
24 Hours — 7 Days 
Network Computing Corp. 
4827 Park Road 
Chariotte, N.C. 28209 
704-525-8810 


R 

2401's-1600 8B 9 . 
1403’s-N1, 2540's, 2703 with 
ASYN & BISYNC Port. 
Prices start at $35.00 per hour. 
We also offer compicte Batch and 
Tele-processing services. Configur- 
ation can be modified to accomo- 
date any 360 computer user. We 
have on site CE’s. 


ee 


TRK 


UCS Computer Centers 
Richard Mine Road 
Wharton, N.J. 07885 


Contact Bill Kersey at 
(201) 361-4007 


or 
Joe Kelly at 
(201) 361-4008 


COMPUTER TIME 
AVAILABLE 
IBM 360-30 
All Shifts 


(8) 2314 2540 1403N1 
(4) 2401 Dual Density 


1400 Compatibility 
From $35/Hour 
Convenient New Jersey 
Location 
JAYANEL COMPUTER 
SERVICES, INC. 
Clifton, New Jersey 


(201) 472-2545 


IPE 
370/158 


3 meg VS2 
Specializing in 
Remote Job Entry 
and Batch 
Excellent Technical Support 
Very Attractive Rates 
Contact: Stu Kerievsky 
(212) 564-3030 
Datamor 
132 W. 31st St. 
New York, N.Y. 10001 


Prime Time Available 
360/50 - 256K 
5/2314 - 4/180KB 


Call: (212) 725-5775 
Infologic 
444 Park Ave. So. (30St) 
New York 10016 


COMPUTER TIME 


WANTED 


Boston area 11/45 RSTS/E in- 
Stallation, 2 RPO3’s, CR11, TU10, 
LPO5, 128K words, is looking for 
a similar configuration for backup 
purposes. Willing to®arrange re- 
ciprocity or payment. If inter- 
ested, 
CW Box 4818 
797 Washington St. 
Newton, Mass. 02160 


Very Low Rates 


No Minimums 

Nationwide 
24-hr availability. Batch, 
Timesharing DEC-1080 602A 
VM. Synch/Asynch/ Special 
Purpose Communications. 
6250/1600/800 BPI Tapes. 
DBMS, Business, Accnting, 
Engineering Pkgs. Support, 
Conversion § Assistance, 
Prgmming. 


TENTIME 
(303) 449-7213 


250 Arapahoe Avenue 
Boulder, Colorado 80302 
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SOFTWARE FOR SALE 






























FREE SOFTWARE 
Why pay thousands of dollars for 
Payroll, Billing, Inventory, or Ac- 
counts Receivable software. Un- 





























RPG Il SYSTEMS 


*ACCOUNTS RECEIVABLE 
} like other software cos. we don't *“GENERAL LEDGER 
LER Celera Ly Si Sul whee anglagiatt | PAYROLL 
! ave compile . 
brary of Money mahine, Money “INVENTORY 


saving! Advanced Business pro- 
grams, all written in a language 


Supplies Inventory 















*CREDIT UNION SHARE/LOAN 
*COMPUTER JOB ACCTG. 
*MAILING LIST, OTHER 


Extensively documented systems 
at modest prices. 


Uf 
Bancroft Computer Systems Y ff Uf 
P.O. Box 1533, Dept. C Mh ff 
West Monroe, La. 71291 
(318) 388-2236 


MMS 


your computer will comprehend, 
BASIC. We also offer Games Eng, 
Stat, etc. For a little more than 
the price of the paper you could 
own tens of thousands of $$$ 
worth of powerful software. Vol. 
Wii Ad. Bus.-$39.95. While they 
last. Add $2 for hndl. plus post- 
age. (Includes: A/R, Inventory, 
Payroll, etc. software) CASH/ 
CK/MO/MC/BAC *_ S.R.1.-P.O. 
Box 2096, Ashland, VA 23005. 


running out of stationery? 




























TRUCK LINE PACKAGES 



















© Accounts Receivable ee 
A P bl ‘ 
5 Goes Ledger Receivable ACCOUNTING IV. 













































The MSA Supplies Inventory Control and Purchasing 
System will make sure that things like this don't happen 
Inadequate inventory and poor reports can cost your 
company more than the supplies 

e Automatic Generation of Purchase Orders e Economic 
Order Quantity and Minimum Reorder Point ¢ Inventory 
Stock Status and Demand History Reporting «e Open 
Purchase Order Status e Purchase and Usage History 

e Supplies Usage and Cost Reporting 


laa ye ts # Macht -L cations f "Ee wa General Ledger and 


Financial Reporting 
Accounts Payable 


MINI-COMPUTERS-Large 
Systems A/R in RPG $1,500 


“Since 1969— 
ULTRA-MATION, INC. 
P.O. Box 14144 
Orlando, FL. 32807 

(305) 894-8119 


- * Database Design — 
e All Cobol 

* Open Item or 
Balance Forward 















Accounts Receivable 


© Multi-company 

Rta ° Flexible Aging 
* Simplified Three fully integrated financial 
fm, Cash Posting application systems, proved during 
-------------_------------ AS years of successful use. Totally 


For further information contact Bill Graves at 404-262-2376 ANS COBOL. Call or write today 
or mail this coupon for details \@| 





























































SS = * 
——— i = Management Science America, Inc. § 
—— — or == 3445 Peachtree Road, N.E., informatics inc e 

== Sus TEES, SAPs Oe World's Largest in . ¥ 
THE FINANCIAL SOFTWARE COMPANY Atlanta, Georgia 30326 Software Products 












Chicago, 312-323-5940: Los Angeles. 213-822-9766; New York, 201-871-4700 2 
; P 65 Route 4, River Edge, NJ 07661 
New York: (212) 564-1258 
New Jersey: (201) 488-2100 
Chicago: (312) 325-5960 
Los Angeles: (213) 881-3722 
Massachusetts: (617) 481-1180 
Philadelphia: (215) 265-7448 
Sacramento: (916) 929-1514 
Stamford CT: (203) 357-7924 















Nane —_____....__....._... nscale 













Company iis Rae ina aati aaa 





SONNET 
TONITE RINATTUOINANL 


Elm Square, Andover, Mass. 01810 







Title ssrinsshntsasaniisintelteatneaninge 









































































cae i si at ii ee: cl i is isl cll: ne lain ot al 
















Ketiiv bigs Vidic a eee Oe * Financial 
7 data base (617) 475-5040 

City SUR aici BINS ctteeteeericninn ane * Any chart 
Phone Computer Model —. of accounts PAYROLL PE RSONNEL 
lam interested in 0 Accounts Payable r nly 

ae Control & . ae Informationand : a all SUPER /PAY 
LJ ao, LJ ene ee é ocations 1 8960 
L | Led uJ rsonn an ment an ] 
O Fixed Asset Recounting Reporting = Get MORE from on y 4 

ms ta ah orcs he Sa an ie ae your System/3 ANS COBOL 


60+ Users 


Easy to Use 
30 Day Trial 


Occidental Computer Systems 


WANTED 


TONIU ERIN OINTANL, 


Elm Square, Andover, Mass. 01810 
(617) 475-5040 


























An Alternative 























































Retrieve 10208 Renee y 
Sales/Use Tax rates No. Hollywood. Calif, 91602 
automatically ree. Tae eeee WANTED: 
with 


8080 SOFTWARE 


Microcomputer manufacturer 


FINANCIAL © 
SOFTWARE PACKAGES 


sALEITAX TAXBREAK 












Installed and operational in major e a ee i aia wants to purchase DOS, Extended 
i j stly tax hospitals and businesses national- ayroll tax calculation ule 
on Sn ees, ee ly..Written in ANSI-COBOL. Buy eee BASIC, RPG, FORTRAN IV, 


assessments and save valu- 
able staff time too, with... 


SALESTAX 
the magnetic tape file of all 
Sales/Use Tax Rates. Up- 
dated monthly. For free bro- 
chure call or write: 


VERTEX SYSTEMS inc. 
anMAIcompany 
650 Park Avenue 
King of Prussia, PA 19406 
215-337-0500 


COBOL, APL, SORT/MERGE, 
DBMS and other system develop- 
ment software. Respond with 
specs, Operational status, hard- 
ware required, preferred method 
of sale. 

CW Box 4783 


797 Washington St. 
Newton, Mass. 02160 


proprietary rights IBM 360-370, 
Burroughs, Woneywe:', Univac, 
NCR. Fully documented with 
source code. 
@® Budget Performance 
General Ledger 
Cost Allocation 
Financial Statements 
Report Generator 
Accounts Payable 
Payroll 
Personnel Management 
Inventory Control 
Patient Billing/Accounts Re- 
ceivable 
HOSPITAL FINANCIAL 
SERVICES, INC. 
170 Newport Center Drive 
Suite 240 
Newport Beach, Calif. 92660 
(714) 644-6411 


Calculates payroll withholding taxes 
for 50 states, federal, FICA and 
cities. COBOL. $875 complete. 
Maintenance service on tax changes 
available for $225 per year. 
ARGONAUT INFORMATION 
SYSTEMS, INC. 
2140 Shattuck Ave. 
#205 


Berkeley, CA. 94704 
(415) 845-7991 



































































TONE 


Software Corp 


















11588 Trask Avenue 
Garden Grove, Calif. 92640 
(714) 636-8501 


SAVE THIS AD! 


Microcomputers’ dealer wants to 
purchase ALL types of software: 
® Payroll G/L A/R A/P Billing 

’ Fin Stat. Sales Analysis etc. 

@ BASIC COBOL ASM FORTRAN 
























Whether you're buying, selling, swapping, hiring, or looking, Computerworld Classifieds work. 








Issue Dates: Compulerworld is issued every week dated Monday. We must have your ad in our office no etc. 
later than the second Friday preceding the issue date. Please be sure to specify the section you want to @ SORT/MERGE LKED DOS 
place your ad in. Sections are: Turnkey Systems, Time and Services, Software for Sale, Position OBMS etc. 






Announcements, and Buy/Sell/Swap. 

Copy: If you have an ad agency, have them send us a camera-ready paste-up mechanical or a film negative 
of your ad. If not, we’ll.be happy to typeset your ad and prepare it for publication for no extra charge. 
Please attach CLEAN, typewritten copy with an indication of headlines and subheads, for boldface 
treatment. We'll set your ad to fit the size you specify, if possible. 

Cost: Our rates are $49.70 per column inch. Minimum size ad is two column inches and costs $99.40 per 
insertion. Extra space is available in half-inch increments and costs $24.85. Box numbers are $1.00 extra. 


Billing: Once your ad is ready, send it to us with the issue date(s) you want and the section you want to 
be in. If you’re a first-time advertiser, we must have your payment in advance. 


Respond with specs, hardware re- 
quirements, status, and preferred 
method of sale. 


Corporate/Technical 
Communications, Inc. 
118 Cherry Lane 
Teaneck, NJ 07666 

























* Comprehensive tax module 
¢ Customized personnel processing 
¢ Most flexible report writer 

* Powerful general ledger interface 







WANTED SOFTWARE 
FOR INTEL 8008 & 8080 
TMS9900 MICRO NOVA 


Microcomputer Manufacturer 


C11 have enclosed my check. (J1 would like to speak witha salesman. 
LJ 1 would like further information, please send me a rate card. 





Ad Size: _______mi_§_._ Issue Date(s): __________ Section: 
Other financial systems: 




























Signature Date: wants to purchase DOS, Extended 
isc i ae BASIC, RPG, SORT, MERGE, 

Name: Title: Sa DATA ENTRY, ORDER 
é 2 Accounts Fayable ENTRY, DBMS, ISAM FOR- 
ompany: Accounts Receivable TRAN, COBOL and other system 







development software. Respond 
with specs, operational status, 
hardware required, preferred 
method of sale. 
Mr. Vasa 
Box 1010 
Jenkintown, PA 19046 










PO nena Geter secede oso ag a ee en 

Tel: 

Send this form to: Pam Palmer, Classified Advertising, or Kathy Steinberg, Recruitment Advertising 
COMPUTERWORLD, 797 Washington St., Newton, Mass. 02160 

es a ee ee ee ee et 













SOMA 
TON TM BI RINAT TONAL, 
Elm Square, Andover, Mass. 01810 
(617) 475-5040 
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November 15, 1976 


Earnings 
PER sesso ly 4a sereeeres Leasing Companies R e e O r tS 


ssomm Supplies & Accessories -—-—-CW Composite Index 


195 
190 


Computerworld 
ruc OMeTEN, Sales Ottices 


1976 1975 National Sales Manager 
Shr Ernd $.29 $.10 Roy Ejinreinhofer 
Tax cred «est eee aitt1 bee Advertising Administrator 
Earnings 676,000 202,000 Judy Milford 
9 Mo Shr -65 -20 COMPUTERWORLD 
Tax cred np ee p0D 712000 797 Washington Street 
Earnings 1,484,000 411,000 Newton, Mass. 02160 
RECOGNITION EQUIPMENT Nea, aa eee 
Three Months Ended July 31 Telex: USA-92-2529 
1976 1975 Boston Los Angeles 


Shr Ernd $.21 $.12 Robert Ziegel Bill Healey 


Revenue 15,580,000 13,465,000 Northern Regional Manager Western Regional Manager 


peaitces ibis aoe 733°000 . . Mike Burman Jim Richardson 


9:Mo Shr 71 .36 Account Manager Account Manager 
aay ocd “T4eaaee ae ter COMPUTERWORLD Kathy Klein 
Gunite 4,1 83,000 2,082,000 797 Washington Street Account Coordinator 
; Newton, Mass. 02160 1434 Westwood Boulevard 
SANDERS ASSOCIATES Phone: (617) 965-5800 A les, CA 90024 
Year Ended July 30 ate 475-8486 
1976 1975 J - 
Shr Ernd $1.20 $3.27 seen 
Revenue 198,286,000 180,936,000 New York Mr. Shigema Takahashi 
Tax Cred 1,950,000 a13,411,000 Donald E. Fagan General Manager 


Stae ae ere eee Eastern Regional Manager Dempa/Computerworld 
Revenue 51,099,000 51,601,000 Frank Gallo 1-11-15 Higashi Gotanda 


Tax Cred 809,000 189,000 Account Manager Shinagawa-ku, Tokyo 141 
Earnings 2,148,000 546,000 COMPUTERWORLD Phone: (03) 445-6101 
a-Includes $7,889,000 from deben- 2125 Center Avenue Telex: Japan-26792 
tures exchange. Fort Lee, N.J. 07024 United Kingdom: 
MINI-COMPUTER SYSTEMS Phone: (201) 461-2575 Roger R. Frampton 
Three Months Ended ae Computerworld Publishing Ltd. 
1976 7 140-146 Camden Street 
= De an heey ee Shr Ernd $.33 $.08 ‘ 
v a 5 Revenue 2,357,000 1,137,000 San Francisco London NW 1 9PF, England 
D5 pevesenst Foci. | epee “Atte teas  yegnattttagene steady, t+ Tax Cred 3,000 Bill Healey Phone: (01) 485-2248 
50}. | pis Pa tweeadeney | To a eae Western Regional Manager Telex: UK-26-47-37 
45. ay va fe Revenue 5,910,000 3,157,000 Jim Richardson West Germany: 
40 Tax Cred 98,000 Account Manager Manfred Kufner 
35. aerate oo eet) at rat 1 Earnings 563,000 325,000 Donna Dezelan Computerworld GmbH 
bo-+ +--+ +—+——+ ’ : , —< Account Coordinator 8000 Munich 40 
wYL ATORIES 
30. oe i bead bs isokinaiill } ‘ Lanceil Three Sionuns Mvaue due 31 COMPUTERWORLD Tristanstrasse 11 
| 1976 1975 1212 Hearst Bldg. West Germany 
| oa oes. Shr Ernd $.31 $.11 San Francisco, Calif. 94103 Phone: (089) 36-40-36 
we oa (an conan a oT ote ad ee T ria Revenue 36,451,000 29,476,000 Phone: (415) 495-0990 Telex: W.Ger-5-215250-HKFD 
bide Ncaildcasdhmeielii rebuke canna kaa aoa cd ign Scie hassel Earnings 1,040,000 369,000 
2418 15 22295 121926 2 9 16 2330 7 142128 4 11 6 Mo Shr 58 .23 
JULY AUG SEPT OCT Revenue 71,618,000 58,468,000 
Earnings 1,925,000 750,000 


; 


+ 
-4+—-+- irre — 
oes bad 


All statistics compiled, 
computed and formatted by 
g Summary vantages lee 


Cambridge, Mass. 02139 


CLOSING PRICES WEONESNAY, NOVEMREP 10, 1976 


7 e Computerworld Stock Tradin 


TRADE “C 
WF EK 1976 CLOSE 
RANGE NOV 10 ecT RANGE NOV 10 


(1) 1976 CHNGE CHNGE tl) 1976 CHNGE CHNGE 


DNATA ACCESS SYSTEMS 
NATA 100 

DATA PRANUCTS CHRP 
DATA TECHNOLOGY 
DATUM INC 

DECISION NATA COMeUT 
DELTA NATA SYSTEMS 
FLECTRONIC ¥ & ™ 
FABOI-TEK 

GFNEPAL COMPUTFR SYS 
HA7ZELTINE CORP 
HA22TS CORP 

INTATFRM CARP 
INFORFX INC 
INFOOMATION INTL INC 
INTEL CORP 

LUNOY ELFCTFONICS 
MST DATA Capp 

MILGN ELECTRONICS 


COMPUTER SYSTEMS SOFTWARE & EDP SERVICES 


ANVANCFN COMP TECH l- 3 1/8 
ANACIMP INC 6- 11 
APPLTED DATA RES. 2- 4 
AUTOMATIC DATA PROC 17- 35 
COLEMAN AMEfTCAN COS ?- 
COMPUTER NIMENSTONS 3- 
COMP ELECTION SYSTMS 5- 
CAMOUTER HORTZONS l- 
COMPUTER NETWIRK Pu 
CoMoyTee SCTENCES 4- 
COMPUTER TASK GROYP i- 
COMOUTER USAGE 3- 
COMSHASF 2- 
DATA DIMENSIONS INC 2- 
DATATAB 1- 
ELECTRONIC DATA SYS. 12- 
TNFONATTIONAL INC l- 
INSYTE CNee 1- 
TPS COMPLITER MARKET, 1- 
KFANF ASSOCTATES 2- 


AMDAHL CORP 23- 30 25 
BURROUGHS CORP 84-108 85 
COMPUTER ALITOMATITON 10- 19 14 
CONTROL DATA CORO 18- 27 21 
DNATA GENERAL CORP 40- 60 43 
NDATAPNINT CORP 24- 46 23 
DIGITAL COMP CONTROL 2-.- 7 5 
OIGITAL FOUTPMENT 46- 60 49 
ELECTRONIC ASSOC. 2- § 2 
ELECTRONIC ENGINEER, T- 16 7 
EOKYANRO 28- 50 43 
GENFRAL AUTOMATION 4- Ti 4 
CRT COMPIITER CORP l= 1 

HEWLETT-PACKARD CO 80-117 81 
HONEYWELI. INC 34—- 56 41 
TR™ 227-288 261 
MANAGEMENT ASSIST 4- 12 - 
MEMOREX 18- 33 18 
MICRNDATA CORP 19- 28 14 
MONULAP COMPUTER SYS 3- 14 2 
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MOHAWK DATA SCI 
PENRTL CORP 

PFERTEC cnep 

POTTER INSTRUMENT 

PRECISION INST. 10 

QUANTOR CORP 6 
PECNGNITION FQUIP 11 

SANDERS ASSOCIATES 11 

SCAN DATA 4 

STORAGE TECHNOLOGY 13 

T BAR INC 10 5 5/8 
TALLY CORP, 6 4 

TEC INC 7 6 1/2 
TEKTRONIX TNC 69 «58 3/4 
TELEX 2 5 2 144 
WANGCO INC ll- 22? 21 178 
WI' TEK INC 2- 2 1 3/A 


FNWKDNFEFOANDAVNONG 


9979929990350 


943930 Z2SFZ2ZG9NU2Z2R 22092209020 
wee 


e-PFODOON 


KEYDATA f£Oe°P 2- 
LIGICON 3° 
MANAGEMENT NATTA 
NATIONAL CSS INC 13- 
ON LINE SYSTEMS INC iT= 
PLANNING RESEARCH 3- 
PRIGRAMMING €& SYS le 
PACIDATA INC 2- 
PFEYNOLNS & PEYNILD 13- 
SCIENTIFIC COMPYTERS t= 
TY“SHAPE INC 14- 
Res SYSTEMS 3- 
WYLY C9820 2- 


+ 


nce 24- 37 32 
PRIME COMPUTER INC 4- 14 13 
PERKIN-FLMER 19=- 27 20 
RAYTHEON Cf 45- 67 59 
SPFRRY @AND 40- 52 42 
sycOR INC e= 31 9 
SYSTEMS ENGe LABS 5- 10 5 
VAPTAN ASSOCTATES L2- 17 12 
WANG LABS. ll- 20 13 
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LEASING COMPANTES PEPIPHERALS f& SUBSYSTEMS 
SUPPLIES & ACCESSNR TES 
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NOK RK OUNDeK DWWOo 
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~ 
FFA DANE RPO 


ADDPFESSNGRAPH-MULT R- 13 
ANVANCED MEMORY SYS 4- 10 
AMOFK CORP 5- 10 
ANDERSON JACOBSON 2- 4 
APPL_IEN NIG DATA SYS 13- 25 
RECHIVE MEDICAL FELFC B= 9 
BOLT,RFERANEK & NEW T- 11 
BUNKER -2 AMD 5- 10 3/4 
CALCOMP 4- 3/8 
CAMBRIDGE MEMORIES 0- 5/An 
CENTRPONICS DATA COMP 20- 1/4 
CNMEX CORP 22- 

COGNITRONICS 1- 1/2 
COMPUTER COMMUN. 1- 1/2 
COMPUTFe® CONSOLES 4- 3 1/2 
COMPUTER FOQUITPMENT 1- 5/8 
COMPUTES TRANSCEIVER 1- 3/4 
COMTEN 4 

CNNRAC CORP 20- 3/4 


cOomMDISscoO INC 3- 
COMMERCE GROUP CORP 2- 
COMEYTER INVSTRS GRP 1- 
DATRONIC RENTAL = 
OCL INC ‘> 
nee INC a 
TTEL 6- 
LEASCM CORP 4= 
LEASPAC CORP 0- 
Neen INC 9- 
PIONEER TEX CORP 6- 
WeSe LEASING = 


ADVANCED SYSTEMS INC 4 3 3/8 
BALTIMO2F RUS FORMS 5 3 1/2 
RARRY WRIGHT 19 A 

CYBEQmMATICS INC 1 1/2 
DATA NOICUMENTS 45 45 1/4 
NUPLEX PRONUCTS INC 24 12 3/4 
ENNTS BUS. FORMS 8 5 3/4 
GRAHAM MAGNETICS 13 19 1/4 
GRAPHIC CONTROLS 19 16 

3M COMPANY 66 55 1/4 
MONRE CORP LTO 51 33 1/4 
NASHUA CORP 18 15 1/4 
STANDARD REGISTER 19 17 1/4 
TAB PPNDUCTS CO 11 8 3/4 
UARCO 25 19 5/8 
WABASH MAGNETICS 9 ® 3/8 
WALLACE BUS FORMS 25 22 1/2 


3/4 
1/8 
7/8 
1/2 
1/4 
3/4 
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FXCH: N=NEW YORK; A=AMERICAN; P=PHTL-BALT-WASH 
L=NATIONAL; M=MIDWEST$ %=sOVER-THE-COUNTER 
O-T-C PRICES ARE BID PRICES AS OF 3 OM. OR LAST BID 
(1) TO NEARFST DOLLAR 
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Complements of Memorex: 
total on-line storage capability. 


Our 100, 200 and 317.5 megabyte Disc Storage Systems. 
Complementary drives, offering expanded capabilities 
and improved cost-effectiveness in temporary and resident 
on-line storage. 


As you would expect, these Memorex 3670, 3675 and 3650 Disc 
systems are fully 3330 and 3350 compatible. And as you've 
come to expect from Memorex, our Disc Systems also offer 
some exclusive advantages. 


Our 3675, for instance, features heads that fly 50% higher— 
virtually eliminating head crashes. Our 3650 offers an exclusive 
data security feature for processing sensitive information, and it 
also offers small and medium 370 users improved cost-effective- 
ness with native mode DOS/VS support. 


These systems represent our highest achievement to date in 
their respective technologies. They serve to underscore our 
commitment to Memory Excellence. And they set a standard 

of value by which to judge storage systems by any other name. 


For complete information on our 3670, 3675 and 3650 Disc 
systems, see your Memorex representative, in principal cities 
worldwide. Or contact our Equipment Products Group, 

San Tomas at Central Expressway, MS-1449, Santa Clara, CA 
95052. Phone (408) 987-1084. 


Our 3670 and 3650 Disc Files. Storage subsystems for today 
and tomorrow. Complements of Memorex. 


~MEMOREXC 









